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PREFACE. 



Progress and improTement characterize almost every art and 
adenoe ; and within the last few years the science of Arithmetic has 
received many important additions and improvements, which have 
appeared from time to time successively in the different treatises pub- 
lished upon this subject. 

In the preparation of this work it has been the author's aim to com- 
bine, and to present in one harmonious whole, all these modem im- 
provements, as well as to introduce some new methods and practical 
operations not found in other works of the same grade; iii short, to i 

present the subject of Arithmetic to the pupil more as a science than 
an art j^ to teach him methods of thought, and how to reason^ rather 
than tphai to do; to give unity, system, and practical utility to the 
science and art of computation. 

The author believes that both teacher and pupil should have the 
privilege, as well as the benefit, of performing at least a part of the 
thinking and the labor necessary to the study of Arithmetic ; hence 
the present work has not been encumbered with the multiplicity of 
<* notes," << suggestions," and superfluous operations so common to 
most Practical Arithmetics of the present day, and which prevent the 
cultivation of that self-reliance, that clearness of thought, and that 
vigor of intellect, which always characterize the truly educated mind. 

The author claims for this treatise improvement upon, if not superi- 
ority over, others of the kind in the following particulars, viz. : In 
the meehanieal and typographical style of the toork; the open and 
attractive page ; the progressive and scientifio arrafigement of the 
aubjecte ; clearness and conciseness of definitions; fuUness and accu- 
raey in the netp and improved m^hods of operations and analyses; • 
brevity and perspicuity of rules; and in the very large number of 
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€xan^ie$ pnpared and arranged with tpecial reference to their prac' 
Heal utHay, and their adaptation to the real bueineea of active Ufe. 
The answers to a part of the examples have been omitted, that the 
learner may acquire the discipline resulting from yerifying the opera- 
tions. 

Particular attention is invited to improvements in the subjects of 
Common Divisors, Multiples, Fractions, Percentage, Interest, Propor- 
tion, Analysis, Alligation, and the Boots, as it is believed these 
articles contain some practical features not common to other authors 
upon these subjects. 

It is not claimed that this is a perfect work, for perfection is impossi- 
ble ; but no effort has been spared to present a clear, scientific, com- 
prehensive, and complete system, sufficiently full for the business man 
and the scholar ; not encximbered with imnecessary theories, and yet 
combining and e^ystematiziDg real improvements of a practical and 
useful nature. How nearly this end has been attained the intelligent 
and experienced teacher and educator miust determine. 

In conclusion, the author takes this opportunity of acknowledging 
Ms obligations to those teachers from whom he has received valuable 
Innts and suggestions, many of which have been incorporated into 
this work. He desires also to make particular acknowledgment for 
th^^uable services rendered in the preparation of this work by Mr. 
D. W. Blsh, of Rochester, N. T., who prepared the Primary and Intellect- 
ual Arithmetics of this series, and^Mr. J. H. French, of Syracuse, N. Y., 
Superintendent of the New York State Map and Atlas Survey. These 
gentiemen have had long and successful experience as teachers, and to 
them the public are indebted for the excellent plan, superior anange- 
ment, and practical character of this treatise, and for many of the new 
and valuable features which it contains. 
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DEFINITIONS. 



1. (kaaiititf is any thing' tbat can be increased, diminished^ 
or measured. 

3. KathematicB is the science of quantity. 
3. A Unit is one, or a single thing. 
4:. A Number is a unit, or a collection of units. 
tS. An Integer is a whole number. 

6. The Unit of a Number is one of the same kind or 
name as the number. Thus, the unit of 23 is 1 ; of 23 dollars, 
1 dollar ; of 23 feet, 1 foot. 

7. Like Numbers have the same kind of unit Thus, 74, 
16, and 250 ; 7 dollars and 62 dollars ; 19 pounds, 320 pounds, 
and 86 pounds ; 4 feet 6 inches, and 17 feet 9 inches. 

8. An Abstract Number is a number used without refer- 
ence to any particular thing or quantity. Thus, 17 ; 365 ; 8540. 

9. A Concrete Number is a number used with reference 
to some particular thing or quantity. Thus, 17 dollars ; 365 
days ; 8540 men. 

Notes. 1. The unit of an abstract number is 1, and is called Unity, 

2. Concrete numbers are, by some, called Denominate Numbere. 
Denomination means the name of the unit of a concrete number. 

10. Arithmetic is the Science o£ numbers, and the Art of 

computation. 

11. A Sign is a character indicating an operation to be 
performed. 

13. A Rule is a prescribed method of performing an op- 
eration. 

Define quantity. Mathematics. A unit. A number. An integer. 
The unit of a number. Like numbers. An abstract number. A 
concrete number. The unit of an abstract numbeT, T^e&ottflSAXft 
numbers. Aritiunetic, A sign, or symbol. A x^e. 
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NOTATION AND NUMERATION. 

13« dotation is a method of irnWny or expressing numbers 
by characters ; and, 

14:. Nnmeration is a method of reading numbers expressed 
by characters. 

VS. Two systems of notation are in general use — the 
Roman and the Arabic* 

Note. The Roman Notation is supposed to have been first used 
by the Komans ; hence its name. The Arabic Notation was intro- 
duced into Europe by the Arabs, by whom it was supposed to have 
been invented. But investigations have shown that it was adopted by 
them about 600 years ago, and that it has been in use among the Hin- 
doos more than 2000 years. From this latter &ct it is sometimes 
called the Indian Notation, 

THE BOMAK NOTATION 

16. Employs seven capital letters to expi*e8s numbers, 
thus : 



Letters, I V X L C D" M 

one fiye one 

hundred, hundred, thousand. 



Values, one, five, ten, fifty, ^°« *^* 



17. The Roman notation is founded upon five principles, 
as follows : 

1st. Repeating a letter repeats its value. Thus, 11 repre- 
sents two, XX twenty, CCC three hundred. 

2d. If a letter of any value be placed afier one of greater 
value, its value is to be united to that of the greater. Thus, 
XI represents eleven, LX sixty, DC six hundred. 

3d. If a letter of any value be placed before one of greater 
value, its value is to be taken from that of the greater. Thus, 
IX represents nine, XL forty, CD four hundred. 

Define notation. Numeration. "What systems of notation are now 
in general use ? From what are their names derived ? What are used 
to express numbers in the Boman notation ? What is the value of each ? 
What is the first principle of combination ^ Second ? Third } 
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4tli. If a letter of any value be placed between two letters, 
each of greater value, its value is to be taken from the united 
value of the other two. Thus, XIY represents fourteen, 
XXIX twenty-nine, XCFV ninety-four. 

5th. A bar or dash placed over a letter increases its value 
one thousand fold. Thus, Y signifies five, and V five thou* 
sand ; L fifty, and L fifty thousand. 



TABLE OF ROMAN NOTATION. 



I 


• 

IS 


One. 


XX 


is 


Twenty. 


n 


<l 


Two. 


XXI 


« 


Twenty-one. 


IN 


« 


Three. 


XXX 


<i 


Thirty. 


IV 


« 


Four. 


XL 


i< 


Forty. 


V 


l< 


Five. 


L 


tt 


Fifty. 


Yl 


<( 


Six. 


LX 


tt 


Sixty. 


\U 


l< 


Seven. 


LXX 


tt 


Seventy. 


vra 


«< 


Eight 


LXXX 


tt 


Eighty. 


IX 


<l 


Nine. 


xc 


tt 


Ninety. 


X 


« 


Ten. 


c 


tt 


One hundred. 


XI 


it 


Eleven. 


cp 


tt 


Two hundred. 


XTT 


u 


Twelve. 


D 


tt 


Five hundred. 


XIU 


l« 


Thirteen. 


DC 


tt 


Six hundred. 


xrsT 


u 


Fourteen. 


M 


tt 


One thousand, [dred. 


XV 


(1 


Fifteen. 


MC 


tt 


One thousand one hun- 


XVI 


« 


Sixteen. 


MM 


tt 


Two thousand. 


XVU 


« 


Seventeen. 


X 


tt 


Ten thousand. 


XVlll 


fl 


Eighteen. 


C 


tt 


One hundred thousand. 


MIX 


« 


Nineteen. 


M 


tt 


One million. 



NoTB. The system of Boman notation is not well adapted to the 
-purposes of numerical calculation ; it is principally confined to the 
numbering of chapters And sections of books, public documents, &c. 



Express the following numbers by letters : 

1. Eleven. 

2. Fifteen. 



Ans, XL 
Ana. 



Fourth ? Fifth ? Repeat the table. What is the value of LVII ? 

CLxxm? 'xcvm? cDxxxn? xcix? dcxix? 



VMDCCXUX ? MDXXVCDLXXXIX ? 
Eoman notation now principally confined } 

1* 



To what uses is the 
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8. Twenty-five. 

4. Thirty-nine. 

5. Forty-eigbt 

6. Seventy-seven. 

7. One hundred My-nine. 

8. Five hundred ninety-four. 

9. One thousand five hundred thirty-eight. 

10. One thousand nine hundred ten. 

11. Express the present year. 

THE ARABIC NOTATION 

18* Employs ten characters or figures to express numhers. 
Thus, 

Figures, 0123456789 

Names and ? i^^vs^it o°^ two, three, four, five, six, . w&tmi, eight, nine. 

values, 5 cipher, 

19. The first character is called naught, hecause it has no 
value of its own. The other nine characters are called signtf- 
leant figures, because each has a value of its own. . 

90« The significant figures are also called Digits, a word de- 
rived from the Latin term digitus, which signifies^n^. 
91* The naught or cipher is also called nothmg, and zera* 

The ten Arabic characters are the Alphabet of Arithmetic, 
and by combining them according to certain principles, all 
numbers can be expressed. We will now examine the most 
important of these principles,* 

33, Each of the nine digits has a value of its own ; hence 
any number not greater than 9 can be expressed by one 
figure. 

* Fractional and dedmal notation, and the notation of compound nnmhcn, will he 
difMnissed in their appropriate places. • 



What are used to express numbers in the Arabic notation ? What 
is the Talue of each ? What general name is given to the significant 
figures } Why ? Numbers less than ten, how expressed ? 
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33* As we have no single character to represent t«n, we 
express it bj writing the unit, 1, at the left of the cipher, 0, 
thus, 10. In the same manner we represent 

2 tens, 3 tens, 4 tens, 6 tens, 6 tens, 7 tens, 8 tens, 9 tens, 

or or or or or or or or 

twenty, thirty, forty, fifty, sixty, seventy, eighty, ninety, 

20; 30; 40; 50; 60; 70; 80; 90. 

34 • When a number is expressed bj two figures, the right 
hand figure is called unitSj and the left hand figure tens. 

We express the numbers between 10 and 20 by writing 
the 1 in the place of tens, with each of the digits respectively 
in the place of units. Thus, 

eleTen, twelT«^ thirteen, fonrteen, fifteen, sixteen, i«y«iteen, eighteen, ninefeen. 

11, 12, 13, 14, 15, 16, 17, 18, 19. 

In like manner we express the numbers between 20 and 
30, between 30 and 40, and between any two successive tens. 
Thus, 21, 22, 23, 24, 25, 26, 27, 28, 29,-34, 47, 56, 72, 93. 
The greatest number that can be expressed by U^ figures 
is 99. 

ftS. We express one hundred by writing the unit, 1* at the 
left hand of two ciphers, or the number 10 at the left band of 
one cipher; thus, 100. In like manner we write two hun- 
dred, three hundred, &c., to nine hundred. ThuS| « 

one two three four five six seven eight ni^ie 
hnndred, hundred, hundred, hundred, hundred, hundred, hundred, hundred, hundred. 

100, 200, 300, 400, 500, 600, 700, 800, 9001 

36* When a number is expressed by three figures, the 
right hand figure is called units, the second figure tens, and 
the left hand figure hundreds. 

As the ciphers have, of themselves, no value, but are always 
used to denote the absence of value in the places they occupy, 

Tens, how expressed ? The right hand figure called what ? Left 
hand figure, what ? What is the greatest number that can be expressed 
by two figures ? One hundred, how expressed ? When numbers are 
Qzpresied by three figux^^nrhat names ar« given to each ? 
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we express tens and units with hundreds, by writing, in place 
of the ciphers, the numbers representing the tens and units. 
To express one hundred fifty we write 1 hundred, 5 tens, and 
units; thus, 150. To express seven hundred ninetyHwo, 
we write 7 hundreds, 9 tens, and 2 units ; thus, 

-§ . 

III 

7 9 2 

The greatest number that can be expressed by three figures 
is 999. 

EXAMPLES FOB PBAGTIC8. 

1. Write one hundred twenty-five. 

2. Write fi)ur hundred eighty-three. 
8. Write seven hundred sixteen. 

4. Express by figures nine hundred. 

5. Express by figures two hundred ninety. 

6. Write eight hundred nine. 

7. Write five hundred five. 

- 8. Write five hundred fifty-seven. 

97. We express one thousand by writing the unit, 1, at 
the left hand of three ciphers, the number 10 at the left hand 
of two ciphers, or the number 100 at the left hand of. one 
cipher; thus, 1000. In the same manner we write two 
thousand, three thousand, &c, to nine thousand ; thus, 

one two three four five six seven eight nine 

fhovMiid, thooMmd, tluMUMmd, fhooMuid, fhonmid, fhonnuid, thouaad, fhounnd, fhoiiMmd* 

1000, 2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000. 

98. When a number is expressed by four figures, the 
places, commencing at the right hand, are unitSy tens, hundreda^ 
thousands, 

TJse of the cipher, what ? Greatest number that can be expressed by 
three figures? One thousand, how expregagcL? How many figures 
used? Karnes of each? W - 
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To express hundreds, tens, and units with thousands, we 
write in each place the figure indicating the number we wish 
to express in that place* To write four thousand two hun- 
dred sixtj-nine, we write 4 in the place of thousands, 2 in the 
plaoe of hundreds, 6 in the place of tens, and 9 in the place of 
units; thus, 

I I i I 

•B S S 3 
4 2 6 9 

The greatest number that can be expressed hjfaur figures 
is 9999. 

EXAMPLES FOB PRACTICE. 

Express the following numbers by figures : — 

1. One thousand two hundred. 

2. Five thousand one hundred sixty. 

3. Three thousand seven hundred forty-one. 

4. Eight thousand fifty-six* 

5. Two thousand ninety. 

6. Seven thousand nine. 

7. One thousand one. 

8. Nine thousand four hundred twenty-seven. 

9. Four thousand thirty-five. 

10. One thousand nine hundred four. 

Read the following numbers : — 

11. 76; 128; 405; 910; 116; 3416; 1025. 

12. 2100; 5047; 7009; 4670; 3997; 1001. 

39, Next to thousands come tens of thousands, and next 
to these come hundreds of thousands, as tens and hundreds 
come in their order afler units. Ten thousand is expressed 
by removing the unit, 1, one place to the left of the place 

Greatest number expressed by four figures \ Tens of thousands, how 
expressed ? Himdreds of thousands \ 



14 SIMPLE NUMBERS. 

• 

of thousands, or by writing it at the left hand of four ci- 
phers; thus, 10000; and one hundred thousand is expressed 
by removing the unit, 1, still one place further to the left, or 
by writing it at the left hand of five ciphers ; thus, 100000. 
We can express thousands, tens of thousands, and hundreds of 
thousands in one number, in the same manner as we express 
units, tens, and hundreds in one number. To express Hve 
hundred twenty-one thousand eight hundred three, we write 5 in 
the sixth plac6, counting from units, 2 in the fifUi place, 1 in 
the fourth place, 8 in the third place, in the second place, 
(because there are no tens,) and B in the place of units; 
thus, 

o • • • 

go -po o 5 c'd 

M'B -B -B S ^ B 
5 2 18 3 

The greatest number that can be expressed by five figures 
is 99999 ; and by six figures, 999999. 

EXAMPLES FOR PRACTICE. 

Write the following numbers in figures : — 

1. Twenty thousand. 

2. Forty-seven thousand. 

3. Eighteen thousand one hundred. 

4. Twelve thousand three hundred fifty. 

5. Thirty-nine thousand five hundred twenty-two. 

6. Fifteen thousand two hundred six. 

7. Eleven thousand twenty-four. 

8. Forty thousand ten. 

9. Sixty thousand six hundred. 

10. Two hundred twenty thousand. 

11. One hundred fifty-six thousand. 

12. Eight hundred forty thousand three hundred. 

■ ■ , . — . I.-'.'... -- — — — — — ■ ■ 

Greatest number expressed by five figures } Six figures ? 
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13. Five hundred one thousand nine hundred sixty-four. 

14. One hundred thousand one hundred. 

15. Three hundred thirteen thousand three hundred thir- 
teen. 

16. Seven hundred eighteen thousand four. 

17. One hundred thousand ten. 

Read the following numbers : — 

18. 5006; 12304; 96071; 

19. 36741; 400560; 13061; 

20. 200200; 75620; 90402; 

For convenience in reading large numbers, we may point 
them off, by commas, into periods of three figures each, count- 
ing from the right hand or unit figure. This pointing enables 
us to read the hundreds, tens, and units in each period with 
facility. 

SO* Next above hundreds of thousands we have, succes- 
sively, units, tens, and hundreds of millions, and then follow 
units, tens, and hundreds of each higher name, as seen in the 
following 



5470; 

49000 ; 

218094; 



203410. 
100010. 
100101. 



NUMERATION TABLE« 



OD 



& 



"S 



OQ 

I 
1 



"S 



CO 



OD 

§ 

i 

-3 



OQ 



CQ 



I I I 



«t-l 

o 



«t-l 
o 



'S 



§ 



6 



'S 






OD 






/'x.A-^ r>./^/-\ /'>^J^•^ r>y^.^s n^y^-^s rvA>^rvA•^ rvA^> 



£ 9 



g s 



* 2 






o 
s 



■•1 2 

a a 
a xi 



c a p 
^ 



5 



I 



a '" " 



» -S 

"a 



« g S 



9 8,765,432,109,876,556,789,012, 

v-»w/v>'v>^ v-^vv^ N-y-vv^ v-orvy v-orvy v^'v'n^ \^>r*^ 

ninth eighth seventh sixth fifth fourth third second 
period, period, period, period, period, period, period, period. 



345 

first 
period. 



How may figures be pointed off? One million, how expressed? 
Next period above millions, what ? Give the name of each successive 
period. 
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Note. This is called the French method of pointmg off the peri- 
ods, and is the one in general use in this country. 

31* Figures occupying different places in a number, as 
units, tens, hundreds, &c, are said to express different orders 
of units. 

Simple units are called units of the ^r«^ order. 

Tens « " a M « second ** 

Hundreds « « una ^^^d « 

Thousands *« ' « « « « fourth « 

Tens of thousands « « « « « ffth « 

and so X)n. Thus, 452 contains 4 units of the third order, 5 
units of the second order, and 2 units of the first order. 
1,030,600 contains 1 unit of the seventh oiiler, (millions,) 3 
units of the fifth order, (tens of thousands,) and 6 units of the 
third order, (hundreds.) 

EXAMPLES FOR PRACTICE. 

Write and read the following numbers : -* 

1. One unit of the third order, four of the second. 

2. Three units of the fifth order, two of the third, one of the 
first 

3. Eight units of the fourth order, five of the second. 

4. Two units of the seventh order, nine of the sixth, four 
of the third, one of the second, seven of the first. 

5. Three units of the sixth order, four of the second. 

6. Nine units of the eighth order, six of the seventh, three 
of the fifth, seven of the fourth, nine of the first 

7. Four units of the tenth order, six of the eighth, four of 
the seventh, two of the sixth, one of the third, five of the sec- 
ond. 

8. Eight units of the twelfth order, four of the eleventh, six 
of the tenth, nine of the seventh, three of the sixth, five of the 
fifth, two of the third, eight of the first. 

Units of different orders axe what ? 
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39« From the foregoing explanations and illastrations, we 
derive several important principles, which we will now pre- 
sent 

Ist. Figures have two values, Simple and LocaL 

The Simple Value of a figure is its value when taken alone; 
thus, 2, 5, 8. 

The Local Value oif a figure is its value when used with an- 
other figure or figures in the same number ; thus, in 842 the 
simple values of the several figures are 8, 4, and 2 ; but the 
local value of the 8 is 800 ; of the 4 is 4 tens, or 40 ; and of 
the 2 is 2 units. 

NoTB. When a figure occupies imits' place, its siinple and local 
values are the same. 

2d. A digit or figure, if used in the second place, expresses 
tens ; in the third place, hundreds ; in the fourth place, thou- 
sands ; and so on. 

3d. As 10 units make 1 ten, 10 tens 1 hundred, 10 hun- 
dreds 1 thousand, and 10 units of any order, or in any place, 
make one unit of the next higher order, or in the next place 
at the left, we readily see that the Arabic method of notation 
is based upon the following 

TWO GENERAL LAWS. 

I. The different orders of units increase from right to left, 
and decrease from left to right, in a tenfold ratio, 

II. Every removal of a figure one place to the left, increases 
its local value tenfold ; and every removal of a figure one place 
to the right, diminishes its local value tenfold. 

Thus, 

6 is 6 units. 
60 is 10 times 6 units. 

600 is 10 times 6 tens. 

6000 is 10 times 6 hundreds. 

60000 is 10 times 6 thousands. 



First principle derived? What is the simple value of a figure? Local? 
Second principle ? Third ? First law of Arabic uota^on'^ %^wwA\ 
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4th. The locid value of a figure depends upon its place from 
units of the first order, not upon the value of the figures at the 
right of it Thus, in 425 and 400, the value of the 4 is the 
same in both numbers, being 4 units of the third order, or 4 
hundred. 

Note. Care should be taken not to mistake the local value of a 
figure for the yalue of the whole number. For, although the value of 
the 4 (hundreds) is the same in the two numbers, 425 and 400, the value 
of the whole of the first number is greater than that of th» second. 

5th. Every period contains three figures, (units, tens, and 
hundreds,) except the left hand period, which sometimes con- 
tains only one or two figures, (units, or units and tens.) 

33* As we have now analyzed all the principles upon 
which the writing and reading of whole numbexs depend, we 
will present these principles in the form of rules* 

BULE FOR NOTATIOK. 

I. Beginning at the left handy write the figures belonging to 
the highest period, 

II. Write the hundredsy few*, and units of each mccessive 
period in their order y placing a cipher wherever an order of 
units is omitted, 

RULE FOR NUMERATION. 

I. Separate the number into periods of three figures each, 
commencing at the right hand, 

II. Beginning at the left hand, read each period separately^ 
and give the name to each period^ except the last, or period 
of units, 

34, Until the pupil can write numbers readily, it may be 
well for him to write several periods of ciphers, point them off, 
over each period write its name, thus, 

Trilliona, Billions, Millions, Thoasands, Units. 

000, 000, 000, 000, 000 



Fourth principle ? What caution is given ? Fifth principle ? Rule 
for notation ? Numeration ? 
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» 

and then write the given numbers underneath/ in their appro- 
priate places. 

EXERCISES IN NOTATION AND NUMERATION. 

Express the following numbers bjr figures : — 

1. Four hundred thirty-six, 

2. Seven thousand one hundred sixty-four. 
8. Twenty-six thousand twenty-six. 

4. Fourteen thousand two hundred eighty. 

5. One hundred seventy-six thousand. 

6. Four hundred fifty thousand thirty-nine. 

7. Ninety-five million. 

8. Four hundred thirty-three million eight hundred sixteen 
thousand one hundred forty-nine. 

9. Nine hundred thousand ninety. 

10. Ten million ten thousand ten hundred ten. 

11. Sixty-one billion five million. 

12. Five trillion eighty billion nine million one. 

•Point ofi*, numerate, and read the following numbers : — 



13. 8240. 

14. 400900. 

15. 308. 

1 6. 60720. 



17. 1010. 

18. 57468139. 

19. 5628. 

20. 850026800. 



21. 370005. 

22. 9400706342. 

23. 38429526. 

24. 74268113759. 



25. Write seven million thirty-six. 

26. Write ^ve hundred sixty-three thousand four. 

27. Write one million ninety-six thousand. 

28. Numerate and read 9004082501. 

29. Numerate and read 2584503962047. 

30. A certain number contains 3 units of the seventh order, 
6 of the fifth, 4 of the fourth, 1 of the third, 5 of the second, 
and 2 of the first ; what is the number ? 

31 . What orders of Units are contained in the number 290 648 ? 

32. What orders of units are contained in the number 
1037050 ? 
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ADDITION. 

MENTAL EXERCISES. 

3S. 1. Henry gave 5 dollars for a vest, and 7 dollars for 
a coat ; how much did he pay for both ? 

Analysis. He gave as many dollars as 5 dollars and 7 dollars, 
which are 12 dollars. Therefore he paid 12 dollars for both. 

2. A fanner sold a pig for 3 dollars, and a calf for 8 dol- 
lars ; how much did he receive for both ? 

8. A drover bought 5 sheep of one man, 9 of another, and 
8 of another ; how many did he buy in all ? 

4. How many are 2 and 6? 2 and 7? 2 and 9? 2 and 8? 
2 and 10 ? 

5. How many are 4 and 5 ? 4 and 8 ? 4 and 7 ? 4 and 9 ? 

6. How many are 6 and 4? 6 and 6 ? 6 and 9 ? 6 and 7 .' 

7. How many are 7 and 7? 7 and 6? 7 and 8? 7 and 10? 
7 and 9? 

8. How many are 5 and 4 and 6? 7 and 8 and 8 ? 6 and 9 
and 5 ? 

36* From the preceding operations we perceive that 
Addition is the process of uniting several numbers of the 
same kind into one equivalent number. 

37. The Sum or Amount is the result obtained by the 
process of addition. 

38* The sign, +> is called pltis, which signifies more. 
When placed between two numbers, it denotes that they are 
to be added ; thus, 6 -[- 4, shows that 6 and 4 are to be added. 

39. The sign, z= , is called the sign o^ equality. When 
placed between two numbers, or sets of numbers, it signifies 
that they are equal to each other; thus, the expression 
6 + 4 = 10, is read 6 plus 4 is eqtial to 10, and denotes that 
the numbers 6 and 4, taken together, equal the number 10. 

Define addition. The sum or amount? Sign of addition? Of 
equai]ity} 
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CASE I. 

40. When the amount of each column is less 
than 10. 

1. A fanner sold some hay for 102 dollars, six cows for 
162 dollars, and a horse for 125 dollars ; how much did he re- 
ceive for all ? 

OFERATIOK. ANALYSIS. We arrange the numbers so 
4 .i that units of like order shall stand in the 

III same column. We then add the colunms 

102 separately, for convenience commencing at 

]^52 the right hand, and write each resuh under 

125 ^^ column added. Thus, we have 5 and 2 

and 2 are 9, the sum of the units ; 2 and 6 

Amonnt, 389 are 8, the sum of the tens ; 1 and 1 and 1 

are 3, the sum of the himdreds. Hence, the 
entire amount is 3 hundreds 8 tens and 9 units, or 389, the Answer* 





EXAMPLES FOB 


FBACTICE. 




(2.) 

pounds. 

132 


(3.) 

rods. 

245 


(4.) 

cents. 

312 


(5.) 

days. 

437 


243 


321 


243 


140 


324 


132 


412 


321 



Ans. 699 

6. What is the sum of 144, 321, and 232? Ans. 697. 

7. What is the amount of 122, 333, and 401 ? Ans. 856. 

8. What is the sum of 42, 103, 321, and 32? Ans. 498. 

9. A drover bought three droves of sheep. The first con- 
tained 230, the second 425, and the third 340 ; how many 
sheep did he buy in all ? < Ans. 995. 

CASE IL 

41. When the amount of any column equals or 
exceeds 10. 

1. A merchant pays 725 dollars a year for the rent of a 
Case I is what? Give explanation. Caselliswhat? 
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Store, 475 dollars for a cleit, and 867 dollars for other ex- 
penses ; what is the amoant of his expenses ? 



OPERATION. 



Sum of the nnitSy 
Bam (tf the tons, 
Sum of the hundreds, 

Total amonat, 



725 
475 
867 

17 
15 
14 

1567 



Analysis. Arranging the nmn- 
her6 as in Case I, we first add the 
column of units, and find the sum 
to be 17 units, which is 1 ten and 
7 units. We write the 7 units m 
the place of units, and the 1 ten in 
the place of tens. The sum of the 
figiures in the column of tens is 15 
tens, which is 1 hundred, and 5 
tens. We write the d tens in the 
place of tens, and the 1 hundred in 
the place of hundreds. We next 
4kdd the column of hundreds, and find the sum to be 14 hundreds, 
which is 1 thousand and 4 hundreds. We write the 4 hundreds in 
the place of hundreds, and 1 thousand in the place of thousands. 
Lastly, by imiting the sum of the units with the sums of the tens 
and hundreds, we find the total amount to be 1 thousand 5 hundreds 
6 tens and 7 units, or 1567. 

This example may be performed by another method, which 
is the common one in practice. Thus : 

OPSRATION. Analysis. Arran^ng the numbers as before, we 
725 add the first column and find the sum to be 17 units ; 
writing the 7 units under the column of units, we add 
the 1 ten to the column (^ tens, and find the sum to be 
16 tens ; writing the 6 tens under the c<4umn tens, we 
ad4the 1 hundred to the column of hundreds, and find 
the sum to be 15 hundreds ; as this is the last column, 

we write down its amount, 15; and we have the whole amotmt, 1567, 

as before. 



475 
867 

1567 



Notes. 1. Units of the same order are written in the same column ; 
and when the sum in any column is 10 or more than 10, it produces 
one or more units of a higher order, which must be added to the next 
column. This process is sometimes called " carrying the tens." 

2. In adding, learn to pronounce the partial results without naming 
the numbers separately ; thus, instead of saying 7 and 6 are 12, and 
6 are 17, simply pronounce the results, 7, 12, 17, &c. 

Give explanation. Second explanation. What is meant by carry- 
ing the tens ? 
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« 

49* From the preceding examples and illustrations we 
deduce the following 

B^LE. I. Write the numbers to be (zdded so that aU the units 
of the same order shall stand, in the swnM column ; that is, units 
under units, tens under tens, S^c, 

II. Commencing at units, add each column separately, and 
write the sum underneath, if it be less than ten. 

HI. i/f the sum of any colmnn be ten or more than ten, unite 
the unit figure ordy, and culd the ten or tens to the next column. 

IV. Write the entire sum of the last column. 

Proof. 1st Begin with the right hand or unit column, and 
add the figures in each column in an opposite direction from 
that in which they were first added ; if the two results agree, 
the work is supposed to be right. Or, 

2d. Separate the numbers added into two sets, bj a hori- 
zontal line ; find the sum of each set separately ; add these 
sums, and if the amount be the same as that first obtained, the 
work is presumed to be correct. 

Note. By the methods of proof here given, the numbers are united 
in new combinations, which render it almost impossible for two pre- 
daely similar mistakes to occur. 

The first method is the one commonly used in business. 

EXAMPLES FOR PRACTICE. 



(2.) 


(3.) 


(^0 


(5.) 


(6.) 


mtteg. 


inches. 


tons. 


feet. 


bnshelfl. 


24 


321 


427 


1342 


3420 


48 


479 


321 


7306 


7021 


96 


165 


903 


5254 


327 


82 


327 


278 


8629 


97 


250 


1292 


1929 


22531 


10865 



Rule, first step ? Second? Third? Fourth? Proof; first method ? 
Second ? Upon what principle are these methods of proof founded ? 
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(7.) 

houn. 

347 


(8.) 

yean. 

7104 


(9.) 

gallons. 

8462 


(10.) 

rods. 

47637 


506 


3762 


863 


3418 


218 


9325 - 


479 


703 


312 


4316 


84 


26471 


424 


2739 


57 


84 



11. 42 + 64 + 98 + 70 + 37=: how many? Jns. Sll. 

12. 312 + 425 + 107 + 391 + 76 = how many ? 

An$. 1311. 

13. 1476 + 375 + 891 + 66 + 80 = how many ? 

Ans. 2888. 

14. 37042 + 1379 + 809 + 127 + 40 = how many ? 

Ans. 39397. 

15. What is the sum of one thousand six hundred fifty-six, 
eight hundred nine, three hundred ten, and ninety-four ? 

Ans. 2869. 

16. Add forty-two thousand two hundred twenty, ten thou- 
sand one hundred five, four thousand seventy-five, and five 
hundred seven. Ans. 56907. 

17. Add two hundred ten thousand four hundred, one hun- 
dred thousand five hundred ten, ninety thousand six hundred 
eleven, forty-two hundred twenty-five, and eight hundred 
ten. Ans. 406556. 

18. What is the sum of the foUowing numbers : seventy- 
five, one thousand ninety-five, six thousand four hundred thir- 
ty-five, two hundred sixty-seven thousand, one thousand four 
hundred fifty-five, twenty-seven million eighteen, two hundred 
seventy million twenty-seven thousand? Ans. 297303078. 

19. A man on a journey traveled the first day 37 miles, 
the second 33 miles, the third 40 miles, and the fourth 35 miles ; 
how far did he travel in the four days ? 

20. A wine merchant has in one cask 75 gallons, in another 
65, in a third 57, in a fourth 83, in a fifth 74, and in a sixth 
67 ; how many gallons has he in all ? Ans, 421. 



ADDrriOK. 26 

21« An estate is to be shared equally bj four heirs, and 
the portion to each heir is to be 3754 dollars ; what is the 
amount of the estate? Ans, 15016 dollars. 

22. How manj men in an army consisting of 52714 in- 
fantry, 5110 cavalry, 6250 dragoons, 3927 light-horse, 928 
artillery, 250 sappers, and 406 miners ? 

23. A merchant deposited 56 dollars in a bank on Monday, 
74 on Tuesday, 120 on Wednesday, 96 on Thursday, 170 on 
Friday, and 50 on Saturday ; how much did he deposit during 
the week? 

24. A merdiant bought at public sale 746 yards of l»x>ad- 
cloth, 650 yards of muslin, 2100 yards of flannel, and 250 
yards of silk ; how many yards in all? 

25. Five persons deposited nxmey in the same bank ; the 
first, 5897 dollars; the second, 12980 dollars; the third, 
65973 dollars ; the fourth, 37345 dollars ; and the fiflh as 
much as the first and second together ; how many dollars did 
they all deposit ? Ans. 141072 dollars. 

26. A man willed his estate to his ifife, two. sons, and four 
daughters ; to his daughters he gave 2630 dollars apiece, to 
bis sons, each 4647 dollars, and to his wife 3595 dollars; 
how much was his estate ? Ans. 23409 dollars. 



(27.) 


(28.) 


(29.) 


(30.) 


(81.) 


476 


908 


126 


443 


180 


390 


371 


324 


298 


976 


915 


569 


503 


876 


209 


207 


245 


891 


569 


814 


841 


703 


736 


137 


568 


632 


421 


617 


910 


842 


234 


127 


143 


847 


175 


143 


354 


274 


256 


224 


536 


781 


531 


324 


135 


245 


436 


275 


463 


253 
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32. A man commenced farming at the west, and raised, the 
first year, 724 bushels of com ; the second year, 3498 bushels ; 
the third year, 9872 bushels; the fourth year, 9964 bushels; 
the fifth year, 11078 bushels; how many bushels did he raise 
in the five years? Ans, 35136 bushels. 

33. A has 3648 dollars, B has 7035 dollars, C has 429 
dollars more than A and B together, and D'has as many dol- 
lars as all the rest ; how many dollars has D ? How many 
have all ? Ana. All have 43590 dollars. 

34. A man bought three houses and lots for 15780 dollars, 
and sold them so as to gain 695 dollars on each lot ; for how 
much did he sell them? Ans, 17865 dollars. 

36. At the battle of Waterloo, which took place June 18th, 
1815, the estimated loss of the French was 40000 men ; of 
the Prussians, 38000 ; of the Belgians, 8000 ; of the Hano- 
verians, 3500 ; and of the English, 12000 ; what was the entire 
loss of life in this battle ? 

36. The expenditures for educational purposes in New 
England for the year 1850 were as follows : Maine, 380623 
dollars; New Hampshire, 221146 dollars; Vermont, 246604 
dollars ; Massachusetts, 1424873 dollars ; Rhode Island, 
136729 dollars ; and Connecticut, 430826 dollars ; what was 
the total expenditure ? Ans. 2840801 dollars. 

37. The eastern continent contains 31000000 square 
miles ; the western continent, 13750000 ; Australia, Green- 
land, and other islands, 5250000 ; what is the entire area of 
the land sur&ce of the globe ? 

38. The population of New York, in 1850, was 515547; 
Boston, 136881; Philadelphia, 340045; Chicago, 29963; 
St. Louis, 77860 ; New Orleans, 116375; what was the en- 
tire population of these cities ? Ans. 1216671. 

39. The population of the globe is estimated as follows : 
North America, 39257819; South America, 18373188; Eu- 
rope, 265368216; Asia, 630671661; Africa, 61688779; 
Oceanica, 23444082; what is the total population of the 
globe according to this estimate ? Am. 1038803745. 
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40. The railroad distance from New York to Albany is 144 
miles ; from Albany to Buffalo, 298; from Buffalo to Cleveland, 
183 ; from Cleveland to Toledo, 109 ; from Toledo to Spring- 
field, 365 ; and from Springfield to St. Louis, 95 miles ; what 
is the distance from New York to St. Louis ? 

41. A man owns farms valued at 56800 dollars; city lots 
valued at 86760 dollars ; a house worth 12500 dollars, and 
other property to the amount of 6785 dollars; what is the 



entire value of his property ? 



Ans. 162845 dollars. 



(42.) 


(43.) 


(44.) 


(45.) 


15038 


26881 


41919 


93808 


7404 


12173 


19577 


41371 


34971 


39665 


74736 


110525 


30359 


33249 


66768 


102936 


6293 


6318 


12673 


17087 


2875 


4318 


7193 


13251 


16660 


34705 


51365 


112110 


64934 


80597 


155497 


220619 


80901 


95299 


183134 


225255 


7444 


8624 


16845 


68940 


57068 


53806 


111139 


176974 


17255 


18647 


35902 


86590 


32543 


41609 


82182 


149162 


40022 


85077 


75153 


109355 


56063 


46880 


132936 


283910 


33860 


41842 


82939 


112511 


17548 


26876 


44424 


72908 


28944 


36642 


65586 


157672 


16147 


29997 


52839 


86160 


38556 


44305 


83211 


119557 


234882 


262083 


522294 


839398 


39058 


39744 


78861 


117787 


152526 


169220 


853428 


471842 


179122 


198568 


386214 


571778 


7626 


8735 


17005 


41735 



1218099 



1395860 
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SUBTRACTION. 



MENTAL EXEBCISES* 



4:8. 1. A farmer, haring 14 cows, sold 6 of them ; how 
manjhad he left? 

Analysis. He had as many left as 14 cows less 6 cows, which 
are 8 cows. Therefore, he had 8 cows left. 

2. Stephen, having 9 marbles, lost 4 of them ; how many 
had he left ? 

3. If a man earn 10 dollars a week, and spend 6 dollars for 
provisions, how many dollars has he left ? 

4. A merchant, having 16 barrels of iloar, sells 9 of them ; 
how many has he left ? 

5. Charles had 18 cents, and gave 10 of them for a book ; 
how many had he left ? 

6. James is 17 years old, and his sister Julia, is o years 
younger ; how old is Julia ? 

7. A grocer, having 20 boxes of lemons, sold 11 boxes; 
how many boxes had he left ? 

8. From a cistern containing 25 barrels of water, 15 bar- 
rels leaked out ; how many barrels remained ? 

9. Paid 16 dollars for a coat, and 7 dollars for a vest; 
how much more did the coat cost than the vest ? 

10. How many are 18 less 5 ? 17 less 8 ? 12 less 7 ? 

11. How many are 20 less 14 ? 18 less 12 ? 19 less 11 ? 

12. How many are 11 less 3? 16 less 11? 19 less 8? 
20 less 9 ? 22 less 20 ? 

4L4L* Subtraction is the process of taking one number from 
another equal to or greater than itself. 

4LS» The Minuend is the number to be subtracted from. 

4:6* The Subtrahend is the number to be subtracted. 

Define subtraction. Minuend. Subtrahend, 
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47. The PifEbrence or Bemainder is the result obtained 
by the process of subtraction. 

Note. The minuend and subtrahend must be Uke numbers ; thus, 
5 doUars from 9 dollaxs leave 4 dollars; 5 apples from 9 apples leave 4 
apples ; but it would be absurd to say 5 apples from 9 dollars, or 5 
dollars from 9 apples. 

48» The sign, — , is called mmu«, which signifies hss. 
When placed between two numbers, it denotes that the one 
afler it is to be taken from the one before it. Thus, 8-^6 = 2 
is read 8 minus 6 equals 2, and denotes that 6, the wl4rahendj 
taken from 8, the miwuendy equals 2,. the remainder* 

CASE I. 

49. When no figure in the subtrahend is greater 
than the corresponding figure in the minuend. 

L From 574 take 323. 

OPERATION. Analysis. We write the less num- 

* 

Min end 574 ^^ under the greater, with units under 

QOQ units, tens under tens, &e.^ and draw 

Subtrahend, 6£^ ^ ^^ BBdemeath. Then, begmning at 

BemiOnder^ 251 the right hand, we subtract separately 

each figure of the subtrahend from the 
figure above it in the minuend. Thus, 3 from 4 leaves 1, which is the 
difference of the units ; 2 from 7 leaves 5, the difference of the tens ; 
3 from 5 leaves 2, the difference of the hundreds. Hence, we have 
lor the who{» difference, 2 hundreds 5 tens and 1 unit, or 251. 
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(2.) (3.) (4.) (5.) 

876 676 367 925 

334 415 152 213 

542 261 215 ^^12 



IfSniieod* 
Subtrahend, 



Case I is what ? Give explanation. 
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(6.) (7.) 

From 876 732 

Take 523 522 



(8.) 


(9.) 


987 


498 


7.82 


178 




* 

Bemainders. 




1133. 




4502. 




30242. 




13131. 




222310. 




22203. 




32343. 




604400. 




313241. 



10. From 3276 take 2143. 

11. From 7634 take 3132. 

12. From 41763 take 11521. 

13. From 18346 take 5215. 

14. From 397631 take 175321. 

15. Subtract 47321 from 69524. 

16. Subtract 16330 from 48673. 

17. Subtract 291352 from 895752. 

18. Subtract 84321 from 397562. 

19. A farmer paid 645 dollars for a span of horses and 
a carriage, and sold them for 522 dollars; how much did he 
lose? 

20. A man bought a mill for 3724 dollars, and sold it for 
4856 dollars ; how much did he gain ? Ans, 1132 dollars. 

21. A droyer bought 1566 sheep> and sold 435 of them ; 
how many had he left? Ans. 1131 sheep. 

22. A piece of land was sold for 2945 dollars, which was 832 
dollars more than it cost ; what did it cost ? 

23. A gentleman willed to his son 15768 dollars, and to 
his daughter 4537 dollars ; how much more did he will to the 
son than to the daughter? Ans. 11231 dollars. 

24. A merchant sold goods to the amount of 6742 dollars, 
and by so doing gained 2540 dollars ; what did the goods cost 
him? 

25. If I borrow 15475 dollars of a person, and pay him 
9050 dollars, how much do I still owe him ? 

26. In 1850 the white population of the United States was 
19,553,068, and the slave population 3,204,313 ; how much 
was the difference ? 

27. The population of Great Britain in 1851 was 20,936,468, 
and of England alone, 16,921,888 ; what was the difference? 
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9 CASB II. 

50. When any jfigure in the subtrahend is greater 
than the corresponding figure in the minuend. 

1. From 846 take 359. 

OPERATION. Analysis. In this example we 

(7) (13) (16) camiot take 9 units from 6 miits. 

MJnnend, 8 4 6 From the 4 tens we take 1 ten, which 

Sttbinhend, 3 5 9 equals 10 units, and add to the 6 

Remainder, 4 8 7 ^^^' making 16 units ; 9 units from 

16 units leave 7 units, which we 
write in the remainder in units' place. As we have taken 1 ten 
from the 4 tens, 3 tens only are left We cannot take 5 tens from 
3 tens ; so from the 8 hundreds we take 1 hundred, which equals 10 
tens, and add to the 3 tens, making 13 tens; 5 tens fr;om 13 
tens leave 8 tens, which we write in the remainder in tens' place. 
As we have taken 1 hundred from the 8 hundreds, 7 hundreds only 
are left ; 3 hundreds from 7 hundreds leave 4 hundreds, which we 
write in the remainder in hundreds' place, and we have the whole 
remainder, 487. 

Note. The numhers written over ^e minuend are used simply to 
explain more clearly the method of subtracting ; in practice the pro- 
cess should be performed mentaUy, and these numbers omitted. - 

The following method is more in accordance with prac- 
tice. 

OPERATION. Analysis. Since we cannot take 9 units from 6 
I rfi units, we add 10 units to 6 units, making 16 units ; 

III 9 units from 16 units leave 7 units. But as we have 

^46 added 10 units, or 1 ten, to the minuend, we shall 

859 have a remainder 1 ten too large, to avoid which, we 

jgy add 1 ten to the 6 tens in the subtrahend, making 6 

tens. We can not take 6 tens from 4 tens ; so we add 
10 tens to 4, making 14 tens ; 6 tens from 14 tens 
leave 8 tens. Now, having added 10 tens, or 1 hupdred, to the 
minuend, we shall have a remainder. 1 hundred too large, unless we 
add 1 hundred to the 3 hundreds in the subtrahend, making 4 hun- 
dreds ; 4 hundreds from 8 hundreds leave 4 hundreds, and we have 
for the total remainder, 487, the same as before. 

Case n is what ? Give explanation. Second explanation. 
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NoTB. The process of adding 10 to th^nlnuend is sometiines called 
borrowing 10, and that of adding 1 to the next figure of the subtrahend, 
cmrrying one. 

SI. From the preceding examples and illustrations we 
have the following general 

Rule. I. Write the less number under the greater^ placing 
units of the same order under each other. 

n. JBegin at the right hand^ and take each figure rf the sub" 
trakend from the figure. above it^ and write the restJt under* 
neath. 

in. If ang figure in the subtrahend he greater than ^ eoV" 
responding figure above ity add 10 <o that upper figure her 
fore subtracting J and then add 1 to the next left hand figure of 
the subtrahend. 

Proof. Add the remainder to the subtrahend, and if ^iir 
sum be equal to the minuend, the work is supposed to be right. 



EXAMPLES FOR PRAOTIOB. 



Minnsndy 
Babtrahend, 


(2.) 
873 
538 


(8.) 
7432 
6711 


(4.) 
1969 

1408 


(5.> 

ai46 

4377 


B«iiiaiiid«v 


935 








From 
Take 


(6.) 

gallons. 

8176 
2907 


(7.) 

bushels. 

9076 
4567 


(8.) 

miles. 

7320 
3871 


(9.) 

days. 

5097 
8809 


"From 
Take 


(10.) 

dollars. 

76877 
45761 


(11.) 

rods. 

67777 
46699 


(12.) 

acres. 

900076 
899934 


(13.) 

llBet. 

767340 
5039 



What do we mean by borrowing 10? By carrying? Bule, fintstep? 
Second? Third? Proof? 
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XL i79 — B8i=:zhowmmj? 

15. 6593 — 1807 = how many? 

16. 17380 — 3417 = how many? 

17. 800U — 43190 = how many? 

18. 282731 — 90756 = how many? 

19. From 234100 take 9970. 

20. From 345673 take 124799. 

21. From 4367676 take 256569. 

22. From 3467310 take 98763 L 

23. From 941000 take 5007. 

24. From 1970000 take 1361111. 

25. From 290017 take 108045, 

26. Take 3077097 irom 7045676. 

27. Take 9999999 from 60000000, 

28. Take 220202 from 4040053. 

29. Take 2199077 from 3000001. 



Jns. 97. 

Ans. 4786. 

. Ans. 13963. 

Ans. 36824. 

Ans. 191975. 



Ans. 4111107. 
Ans. 2479679. 

Ans. 935993. 

Ans. 608889. 

Ans. 3968579. 

Ans. 50000001. 

Ans. 38198ol. 

Ans. 800924. 

Ans. 7623024. 



30. Take 377776 from 8000800. 

31. Take 501300347 from 1030810040. 

32. Subtract oi^eteen thousand nineteen from twenty thou* 
sand ten, ^ Ans. 991. 

33. From one million nine thousand aix take twenty thou- 
sand four hundreds Ans. 988606. 

34. What is the difference between two million seven 
thousand eighteen^ and one hundred five thousand seven- 
teen? 

EXAMPLES COMBININO ADDITION AND SUBTRACTION. 

«S3« 1. A merchant gave his note for 5200 dollars. He 
paid at one time 2500 dollars, and at another 175 dollars; 
what remained due ? Ans. 2525 dollars. 

2. A traveler who was 1300 miles from home, traveled 
homeward 235 miles in one week, in the next 275 miles, in the 
next 325 miles, and in the next 280 miles ; how far had he 
still to go before he would reach home ? Ans. 185 miles. 

3. A man deposited in bank 8752 dollars ; he drew out at 
one time 4234 dollars, at another 1700 dollars, at another 962 

2* 
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dollars, and at another 49 dollars ; how much had he remain^ 
ing in bank ? Ans. 1807 dollars. 

4. A man bought a farm for 4765 dollars, and paid 750 
dollars for fencing and other improvements ; he then sold it for 
384 dollars less than it cost him ; how much did he receive 
for it? Ans. 5131 dollars. 

5. A forwarding merchant had in his warehouse 7520 bar- 
rels of flour; he shipped at one time 1224 barrels, at another 
time 1500 barrels, and at another time 1805 barrels; how 
many barrels remained ? 

6. A had 450 sheep, B had 175 more than A, and 
had as manj as A and B together minus 114; how many 
sheep had C ? Ans, 961 sheep. 

7. A farmer raised 1575 bushels of wheat, and 900 bushels 
of com. He sold 807 bushels of wheat, and 391 bushels of 
corn to A, and the remainder to B ; how much of each did 
he sell to B ? Ans. 768 bushels of wheats and 509 of com. 

8. A man traveled 6784 miles ; 2324 miles by railroad, 
1570 miles in a stage coach, 450 miles on horseback, 175 
miles on foot, and the remainder by steamboat; how many 
miles did he travel by steamboat ? Ans, 2265 miles. 

9. Three persons bought a hotel valued at 35680 dollars* 
The first agreed to pay 7375 dollars, the second agreed to 
pay twice as much, and the third the remainder ; how much 
was the third to pay ? Ans. 13555 dollars. 

10. Borrowed of my neighbor at one time 750 dollars, at 
another time 379 dollars, and at another 450 dollars. Having 
paid him 1000 dollars, how much do I still owe him ? 

Ans. 579 dollars. 

11. A man worth 6709 dollars, received a legacy of 3000 
dollars. He spent 4379 dollars in traveling ; how much had 
he left ? 

12. In 1850 the number of white males in the United 
States was 10026402, and of white females 9526666 ; of 
these, 8786968 males, and 8525565 females were native 
born ; how many of both were foreign bom ? Ans. 2240535. 
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JMnjLTlPLICATION. 



MENTAL EXERCISKS. 



S3« !• What will 4 pounds of sugar cost, at 8 cents d 
pound? 

Analysis. Four pounds will cost as much as the price, 8 cents 
taken 4 times ; thus, 8-f-8 + 8-|-8 = 32. But instead of adding, 
we may say, — since one pound costs 8 cents, 4 pounds will cost 4 
times 8 cents, or 32 cents. 

2. If a ream of paper cost 3 dollars, what will 2 reams 
cost ? 

3* At 7 cents a quart, what wiU 4 quarts of cherries 
cost? 

4. At 12 dollars a ton, what will 3 tons of hay cost? 4 
tons? 5 tons? 

5. There are 7 days in 1 week ; how many days in 6 weeks ? 
in 8 weeks ? 

6. What will 9 chairs cost, at 10 shillings apiece ? 

7. If Henry earn 12 dollars in 1 month, how much can he 
earn in 5 months ? in 7 months ? in 9 months ? 

8. What will 11 dozen of eggs cost, at 9 cents a dozen? at 
10 cents ? at 12 cents ? 

9. When flour is 7 dollars a barrel, how much must be 
paid for 7 barrels ? for 9 barrels ? for 12 barrels ? 

10. At 9 dollars a week, what will 4 weeks' board cost ? 
7 weeks' ? 9 weeks' ? 

11. If I deposit 12 dollars in a savings bank every month, 
how many dollars will I deposit in 6 months ? in 8 months ? 
in 9 months ? 

12. At 9 cents a foot, what will 4 feet of lead pipe cost ? 

7 feet? 10 feet? 

13. When hay is 8 dollars a ton, how much will 3 tons 

cost ? 4 tons ? 7 tons ? 9 tons ? 11 tons ? 
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14. What will be the cost of 11 barrels of apples, at 2 dol- 
lars a barrel ? at 3 dollars ? 

15. At 1 cents a poondy what wtU 9 pounds of sugar cost ? 
11 pounds ? 12 pounds ? 

JS4L» MultiplicatiaR is the process of taking one of two 
given numbers as many times as there are units in the other. 

SiSm The Multiplioand is the number to be taken. 

SQ« The Multiplier is the nuinber which shows how 
many times the multiplicand is to be taken. 

S7m The Product is the result obtained by the process <^ 
multiplication. 

SSm The Fa0lor8 are the multiplicand and multiplier. 



Notes. 1. Factors tare producers, and the miiltiplxcand and mn^ 
plier are called ^tocs because ihi ' ' 

2. Multiplication is a short met] 
the numbers to be added are equal. 



tiplier are called ^tocs because they woduce the product. 

2. Multiplication is a short method of performing addition when 



S9. The sign, X) placed between two numbers, denotes 
thai they are to be multiplied together ; thus 9X6= 54, is 
read 9 times 6 equals 54. 



MULTIPLICATION TABLB* 



IX 1- 1 


2X 1= 2 


8X 1~ 3 


4X 1— 4 


IX 2= 2 


2X 2= 4 


3X 2= e 


4X 2— 8 


IX 3= 3 


2X 3= e 


3X 3 9 


4X 3 = 12 


IX 4= 4 


2X 4= 8 


3X 4—12 


4X 4 = 16 


IX 5= 5 


2X 5 = 10 


3X 5 = 15 


4x 5—20 


IX 6= 6 


2X 6 = 12 


8X 6 = 18 


4X 6 = 24 


IX 7= 7 


2X 7 = 14 


3X 7 — 21 


4X 7 = 28 


IX 8— 8 


2X 8 16 


3X8 24 


4X 8 = 32 


IX 9— 9 


2X 9 = 18 


3X 9 = 27 


4X 9 = 36 


1X10 = 10 


2X10 — 20 


3X10 — 30 


4X 10 = 40 


1X11 — 11 


2X11 = 22 


3X11=33 


4X11=44 


1X12 = 12 


2X12 — 24 


3X12 = 36 


4X12 = 48 



Define multiplication. Multiplicand. Multiplier. Product. Fac- 
tors. Multiplication is a short method of what } What is the 9ign of 
multipUcation } 
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5X 1 5 


6X 1= 6 


7X1=7 8X1 =8 


6X 2 — 10 


6X 2 = 12 


7X 2=14 


8X 2 = 16 


6X 3 = 15 


6X 3 = 18 


7X 3 = 21 


8X 3 = 24 


5X 4 = 20 


6X 4 = 24 


7X 4 = 28 


8X 4 = 32 


dX 5 = 25 


6X 5 — 30 


7X 5 = 35 


8X 5 = 40 


6X 6 = 30 


6X 6 = 36 


7X 6 = 42 


8X 6 = 48 


5X 7 — 35 


6X 7 = 42 


7X 7 — 49 


8X 7 = 56 


5X 8 = 40 


6X 8 48 


7X8 56 


8X 8 = 64 


5X 9 — 45 


6X 9 54 


7X 9 = 63 


8X 9 = 72 


5X 10 = 50 


6 X 10 60 


7X 10 — 70 


8X 10 = 80 


5X 11 — 55 


6 X 11 66 


7X 11 — 77 


8X 11 = 88 


5X 12 = 60 


6X 12 — 72 


7X 12 = 84 1 8X 12 = 96 


9X 1= 9 


10 X 1= 10 


11 X 1= 11 


12 X 1= 12 


9X 2= 18 


10 X 2= 20 


11 X 2= 22 


12 X 2— 24 


9X 3= 27 


10 X 3— 30 


11 X 3= 33 


12 X 3= 36 


9X 4—36 


10 X 4= 40 


11 X 4— 44 


12 X 4— 48 


9X 5_ 45 


10 X 5— 50 


llX 5 = 55 


12 X 5= 60 


9X 6= 54 


10 X 6= 60 


11 X 6= 66 


12 X 6= 73 


9X 7 63 


10 X 7= 70 


11 X 7= 77 


12 X 7= 84 


9X 8__ 72 


10 X 8= 80 


11 X 8= 88 


12 X 8— 96 


9X 9= 81 


10 X 9= 90 


11 X 9 99 


12 X 9 108 


9X 10= 90 


10X10 — 100 


11 X 10 = 110 


12X10 — 120 


9 X 11 = 99 


10X11 — 110 


11X11 — 121 


12X11 = 132 


9X 12 = 108 


10X12 120 


11 X12 = 132 


12X12 = 144 




CAS 


E I. 





60. When the multiplier consists of one figure. 
1. Multiply 374 by 6. 



Multiplicand, 
MnltipUer, 

vnits, 

tens, 

hnndredSi 

Product^ 



OPERATION. 

III 

374 
6 

24 
42 
18 

2244 



Analysis. Li this example it is 
required to take 374 six times. If we 
take the units of eaeh order 6 times, 
we shall take the entire number 6 
times. Therefore, writing the multi- 
plier under the unit figure of the mul- 
tiplicand, we proceed as follows: 6 
times 4 units are 24 units ; 6 times 7 
tens are 42 tens ; 6 times 3 hundreds 
are 18 hundreds; and adding these 
partial products, we obtain the entire 
product, 2244. 



Case I ia what ? Give explanation. 
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The operation in this example may be performed in another 
way, which is the one in common use. 

OPERATION. Analysis. Writing the numbers as before, we 

^fj^ begin at the right hand or unit figure, and say : 6 

n times 4 units are 24 units, which is 2 tens and 4 

units; write the 4 units in the product in units* 

2244 place, and reserve the 2 tens to add to the next prod- 
uct ; 6 times 7 tens are 42 tens, and the two tens re- 
served in the last product added, are 44 tens, which is 4 hundreds 
and 4 tens ; write the 4 tens in the product in tens' place, and reserve 
the 4 hundreds to add to the next product ; 6 times 3 hundreds are 
18 hundreds, and 4 hundreds added are 22 hundreds, which, being 
written in the product in the places of hundreds and thousands, 
gives, for the entire product, 2244. 

61 • The unit yalue of a number is not changed by re- 
peating the nuniber. As the multiplier always expresses 
timesy the product must have the same unit value as the mul-^ 
tiplicand. But, since the product of any two numbers will be 
the same, whichever factor is taken as a multiplier, either 
factor may be taken for the multiplier or multiplicand. 

Note. In multiplying, learn to pronounce the partial results, as in 
addition, without naming the numbers separately; thus, in the last 
example, instead of saying 6 times 4 are 24, 6 times 7 are 42 and 2 to 
carry are 44, 6 times 3 are 18 and 4 to carry are 22, pronounce only 
the results, 24, 44, 22, performing the operations mentally. This will 
greatly fstcilitate the process of multiplying. 



EXAMPLES FOB PRACTICE. 



Multiplicand, 
Multiplier, 


(2.) 
7324 

4 


(3.) 

6812 
6 


(4.) 
34651 

5 


Product, 


29296 


40872 


173255 


(5.) 
82456 
3 


(6.) 
92714 

7 


(7.) 
28093 

8 


(8.) 
46247 
9 



Second explanation. Repeating a niunber has what effect on the 
tmit value ? The product must be of the same kind as what ? 
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9. Multiply 32746 by 5. 

10. Multiply 840371 by 7. 

11. Multiply 137629 by 8. 

12. Multiply 93762 by 3. 

13. Multiply 543272 by 4. 

14. Multiply 703164 by 9. 



Ans. 163730. 

Ans. 5882597. 

Ans. 1101032. 

Am. 281286. 

Afis. 2173088. 

Ans. 6328476. 



15. What will be the cost of 344 cords of wood at 4 dol- 
lars a cord ? Ans. 1376. 

16. How much will an army of 7856 men receive in one 
week, if each man receive 6 dollars ? Ans. 47136 dollars. 

17. In one day are 86400 seconds ; how many seconds in 
7 days? Ans. 604800 seconds. 

18. What will 7640 bushels of wheat cost, at 9 shillings a 
bushel ? Ans. 68760 shillingSi 

19. At 5 dollars an acre, what will 2487 acres of land 
cost ? Ans. 12435 dollars. 

20. In one mile are 5280 feet ; how many feet in 8 miles ? 

Ans. 42240 feet. 

CASE II. 

62. When the multiplier consists of two or more 
figures. 



1. Multiply 746 by 23. 



Multiplicand, 
Multiplier, 



OPERATION. 
746 

23 



Product, 



2238 
1492 

17158 



times the mul- 
tiplicand. 

on 5 times the mul- 
^'^tipUcand. 

<m S times the mul- 
^^tiplicand. 



Analysis. Writ- 
ing the multiplicand 
and multiplier as in 
Case 1, we first mul- 
tiply each figure in the 
multiplicand by the 
unit figure of the mul- 
tiplier, precisely as in 



Case I. We then multiply by the 2 tens. 2 tens times 6 units, or 6 
times 2 tens, are 12 tens, equal to Ihundred, and 2 tens ; we place the 
2 tens under the tens figure in the product already obtained, and add 
the 1 hundred to the next hundreds produced. 2 tens times 4 tens 
are 8 hundreds, and the 1 hundred of the last product added are 9 
hundreds ; we write the 9 in hundred s' place in the product. 2 tens 

Case II is what ? Give explanalioiv. 
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times 7 hundreds are 14 thousands, equal to 1 t«i thousand and 4 
thousands, which we write in their appropriate places in the product 
Then adding the two products, we have the entire product, 17158. 

Notes. 1. When the multiplier contains two or more figures, the 
several resiilts obtained by multiplying by each figure are caU.ed partial 
products. 

2. When there are ciphers between the significant figures of the 
multiplier, pass over them, and multiply by the significant figures only. 

63< From the preceding examples and illustrations we 
deduce the following general 

Rule. I. Write the multiplier under the muUiplicand^ placing 
units of the same order under each other, 

II. Multiply the multiplicand hy each figure of the muki- 
plier successively, beginning with the unit figure, and write the 
first figure of each partial product under the figure of the mul' 
tiplier used, writing down and carrying as in addition, 

III. If there are partial products, add them, and their sum 
will he the product required, 

64 • Proof. 1. Multiply the multiplier by the multipli- 
cand, and if the product is the same as the first result, the 
work is correct. Or, 

2. Multiply the multiplicand by the multiplier diminished 
by 1, and to the product add the multiplicand ; if the sum be 
the same as the product hj the w&ole of the multiplier, the 
work is correct. 

EXAMPLES FOR PRAOTICB. 



Multiply 
By 


(2.) 
4732 
36 


(3.) 
8721 
47 


(40 

17605 

204 




28392 


61047 


70420 


^^ 


14196 


34884 


35210 


Ans> 


170352 


409887 


3591420 



What are partial products ? When there are ciphers in the multi- 
plier, how proceed ? Rule, first step ? Second ? Third ? Proof, 
irst method } Second ? 
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(5.) (6.) (7.) 

7648 81092 37967 

328 194 426 

8. How many yards of linen in 759 pieces, each piece con- 
taining 25 yards? Ans. 18975 yards. 

9. Sound is known to travel about 1142 feet in a second of 
time ; how far will it travel in 69 seconds? 

10. A man bought 36 city lots, at 475 dollars each ; how 
much did they all cost him ? An$. 17100 dollare. 

11. What would be the value of 867 shares of railroad 
stock, at 97 dollars a share ? Am. 84099 doUars. 

12. How many pages in 3475 books, if there be 362 
pages in each book ? Ans. 1257950 pages. 

13. la a garrison of 4507 men^eaeh man receives annually 
208 dollars ; how much do they all receive ? 

14. Multiply 7198 by 216. Am. 1554768. 

15. Multiply 31416 by 175. Am. 5497800. 

16. Multiply 7071 by 556. Am. 3931476. 

17. Multiply 75649 by 579. Am. 43800771. 

18. Multiply 15607 by 3094. Am. 48288058. 

19. Multiply 79094451 by 76095. Am. 6018692248845. 

20. Multiply five hundred forty thousand 5ix hundred nine, 
by seventeen hundred ^Hj. Am. 946065750. 

21. Multiply four million twenty-five thousand three hun- 
dred ten, by seventy-five thousand f<»rty-6iz. 

Am. 302083414260. 

22. Multiply eight hundred seventy-seven million five hun- 
dred ten thousand eight hundred sixty-fonr, by five hundred 
forty-five thousand three hundred fifty-seven. 

Am. 478556692258448. 

23. If one mile of railroad require 116 tons of iron, worth 
65 dollars a ton, what will be the cost of sufficient iron to 
construct a road 128 miles in length? Am. 965^120 dollars. 
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CONTRACTIONS. 
CASE I. 

6flf. When the multiplier is a composite number. 

'A Compoaite Number is one that may be produced by 
multiplying togetlier two or more numbers ; thus, 18 is a com- 
posite number, since 6 X 3 = 18 ; or, 9 X 2 = 18 ; or, 3 X 
3X 2 = 18. 

66. The Component Factors of a number are the sev- 
eral numbers which, multiplied together, produce the given 
number; thus, the component factors of 20 are 10 and 2, 
(10 X 2 = 20 ;) or, 4 and 5, (4 X 5 = 20 ;) or, 2 and 2 and 
5, (2 X 2 X 5 = 20.) 

Note. The pupil must not confoimd the factora^ with the parts of a 
number. Thus, the factors of which 12 is composed, are 4 and 3, 
(4X3=12;) while the parts of which 12 is composed are 8 and 4, 
(8 -I- 4 = 12,) or 10 and 2, (10 -f 2 = 12.) The /actor* are tnuUiplied, 
while the parts are added^ to produce the number. 

1.. What will 32 horses cost, at 174 dollars apiece? 

OPERATION. Analysis. The fac- 

Muitipiicand, 174 cost of 1 horsc. tors of 32 are 4 and 

1st factor, 4 «• If je multiply the 

cost of 1 horse by 4, 

696 cost of 4 horses, ^e obtain the cost of 4 

2d factor, 8 horses ; and by multi- 

Pn-duct. 5568 cost of 32 horses, plying the cost of 4 

horses by 8, we obtain 

the cost of 8 times 4 horses, or 32 horses, the number bought. 

67. Hence we have the following 

Rule. I. Separate the composite number into two or more 
factors, 

II. Multiply the multiplicand hy one of these factors^ and 

What are contractions? Case I is what? Define a composite 
number. Component factors. What caution is given ? Give ex- 
planation. Bule, first step ? Second ? 
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that product hy another, and so on vntil all the factors have 
been used successtveli/ ; the last product will be the product re- 
quired. 

Note. The product of any number of factors will be the same in 
whatever order they are multiplied. Thus, 4 X 3 X ^ = 60, and 
6 X 4 X 3 = 60. 

EXAMPLES FOB PRACTICE. - 

2. Multiply 3472 by 48 = 6 X 8. Ans. 166656. 

3. Multiply 14761 by 64 = 8 X 8. 

4. Multiply 87034 by 81 = 3 X 3 X 9. Ans. 7049754. 

5. Multiply 47326 by 120 = 6 X 5 X 4. 

6. Multiply 60315 by 96. Ans. 5790240. 

7. Multiply 291042 by 125. Ans. 36380250. 

8. If a vessel sail 436 miles in 1 day, how far will she sail 
in 56 days ? A7is. 2441 6 miles. 

9. How much will 72 acres of land cost, at 124 dollars an 
acre ? Ans. 8928 dollars. 

10. There are 5280 feet in a mile ; how many feet in 84 
miles? Ans. 443520 feet. 

11. What will 120 yoke of cattle cost, at 125 dollars a 
yoke ? 

CASE n. 

68. When the multiplier is 10, 100, 1000, Ac. 

If we annex a cipher to the multiplicand, each figure is re- 
moved one place toward the left, and consequently the value of 
the whole number is increased tenfold, (33.) If two ciphers 
are annexed, each figure is removed two places toward the 
left, and the value of the number is increased one hundred 
fold ; and every additional cipher increases the value tenfold. 

09. Hence the following 

Rule. Annex as many ciphers to the muUipKcand as there 
are ciphers in the multiplier; the number so formed wiU be 
the product required. 

Case II is what ? Give explanation. Rule ? 
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BXAUPI<£a FOB PIUCTICE. 

1. Multiply 347 by 10. Ans. 3470. 

2. Multiply 4731 by 100. Ans. 473100- 

3. Multiply 13071 by 1000. 

4. Multiply 89017 by 10000. 

5. If 1 ax;re of land cost 36 dollars, what win 10 acres 
cost? Ans. 360 dollars. 

6. If 1 bushel of com cost 65 eeats, what will 1000 bushels 
cost ? Ans. 65000 oeots. 

CASE III. 

TO. When there are ciphers at the right hand of 
one or both of the factors. 

1. MulUply 1200 by 60. 

OPBBATION. Analysis, Both multiplica3id and 

MnifeipUouui, 1200 multiplier may be resolved into their 

MvltMiw 60 component factors ; 1200 into 12 and 

— 100, and 60 into 6 and 10. K these 

Product, 72000 several factors be multiplied together 

they will produce, the same pvoduot as 
the given numbers, (67.) Thus, 12 X 6 = 72, and 72 X 100=; 
7200, and 7200 X 10 = 72000, which is the same result as in the 
operation. Hence the following 

Ruf^B. Mukipfy the sifntficant ^figures of the mukipUcAnd 
hy those of the mvitipUery asui to the prodtict annex as many 
ciphers as there are ciphers on the rigkt of hath factors. 

EXAMPLES FOR PRACTICE. 

(2.) (3.) 

Multiply 4720 10340000 

By 340000 105000 



1888 5170 

1416 1034 



1 604800000 1085700000000 



Case III is what } Give explanation. Bule. 
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4. Multiply 70340 by 800400. Am. 66300186000. 
6. Multiply 3400900 by 207000. Ant. 708986300000. 

6. Multiply 634003000 by 40020. Ant. 25372800060000. 

7. Multiply 10203070 by 50302000. 

Ans. 513234827140000. 

8. Multiply 30090800 by 600080. Ans. 18056887264000. 

9. Multiply eighty million seven thousand six hundred, by 
eight million seven hundred axty. Ant. 640121605776000. 

10. Multiply fifty million ten thousand seventy, by sixty- 
four thousand. Ans. 3200644480000. 

11. Multiply ten million three hundred Gfiy thousand one 
btindred, by eighty ^ousand nine hundred. 

Ans. 837323090000. 

12. There are 296 members of Congress, and each one re- 
ceives a salary of 3000 dollars a year; how mxaoh do they all 
receive ? 

EXAMPLES COKBIKIKa ADDITION, SUBTRACTION, AND 

MULTIPLICATION. 

1. Bought 45 cords of wood at 4 dollars a cord, and 9 loads 
of hay at 13 dollars a load ; what was the cost of the wood 
and hay ? Ans. 297 dollars. 

2. A merchant bought 6 hogsheads of sugar at 31 dollars 
a hogshead, and sold it for 39 dollars a hogshead ; how much 
did he gain? 

3. Bought 288 barrels of flour for 1875 dollars, and sold 
the same for 9 dollars a barrel ; how much was the gain ? 

Ans. Ill dollars. 

4. If a young man receive 500 dollars a year salary and 
pay 240 dollars for board, 125 dollars for clothing, 75 dollars 
for books, and 50 dollars for other expenses, how much will 
he have left at the end of the year? Ans. 10 dollars. 

5. A farmer sold 184 bushels of wheat at 2 dollars a 
bushel, for which he received 67 yards of cloth at 4 dollars a 
yard, and the balance in groceries ; how much did his gro- 
ceries cost him ? 
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6. A sold a farm of 320 acres at 36 dollars an acre; B 
sold one of 244 acres at 48 dollars an acre ; which received 
the greater sum, and how much ? Ans. B, 192 dollars. 

7. Two persons start from the same point and travel in 
opposite directions, one at the rate of 35 miles a day, and the 
other 29 miles a day ; how far apart will they he in 16 days? 

Ans. 1024 miles. 

8. A merchant tailor bought 14 bales of doth, each bale 
containing 26 pieces, and each piece 43 yards; how many 
yards of cloth did he buy ? Arts. 15652 yards. 

9. If a man have an income of 3700 dollars a year, and his 
daily expenses be 4 dollars ; what will he save in a year, or 
365 days ? Ans. 2240 dollars. 

10. A man sold three houses ; for the first he received 
2475 dollars, for the second 840 dollars less than he received 
for the first, and for the third as much as for the other two ; 
how much did he receive for the three ? Ans. 8220 dollars. 

11. A man sets out to travel from Albany to Buffalo, a 
distance of 336 miles, and walks 28 miles a day for 10 days ; 
how far is he from Buffalo ? 

12. Mr. C bought 14 cows at 23 dollars each, 7 horses at 
96 dollars each, 34 oxen at 57 dollars each, and 300 sheep at 
2 dollars each; he sold the whole for 3842 dollars; how 
much did he gain? Ans. 310 dollars. 

13. A drover bought 164 head of cattle at 36 dollars a 
head, and 850 sheep at 3 dollars a head ; how much did he 
pay for all ? 

14. A banker has an income of 14760 dollars a year; he 
pays 1575 dollars for house rent, and four times as much for 
family expenses ; how much does he save annually ? 

Ans. 6885 dollars. 

15. A flour merchant bought 936 barrels of flour at 9 dol- 
lars a barrel ; he sold 480 barrels at 10 dollars a barrel, and 
the remainder at 8 dollars a barrel ; how much did he gain or 
lose ? Ans. Gained 24 dollars. 
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MENTAL EXERCISES. 



Tl. 1. How many hats, at 4 dollars apiece, can be bought 
for 20 dollars ? 

Analysis. Since 4 dollars will buy one hat, 20 dollars will buy 
as many hats as 4 is contained times in 20, which is 5 times. There- 
fore, 5 hats, at 4 dollars apiece, can be bought for 20 dollars. 

2. A man gave 16 dollars for 8 barrels of apples; what 
was the cost of each barrel ? 

8. If 1 cord of wood cost 3 dollars, how many cords can 
be bought for 15 dollars ? 

4. At 6 shillings a bushel, how many bushel^ of com can 
be bought for 24 shillings ? 

5. When flour is 6 dollars a barrel, how many barrels can 
be bought for 30 dollars ? 

6. If a man can dig 7 rods of ditch in a day, how many 
days will it take him to dig 28 rods ? 

7. If an orchard contain 56 trees, and 7 trees in a row, 
how many rows are there ? 

8. Bought 6 barrels of flour for 42 dollars ; what was the 
cost of 1 baiTel ? 

9. If a farmer divide 21 bushels of potatoes equally 
among 7 laborers, how many bushels will each receive ? 

10. How .many oranges can be bought for 27 cents, at 3 
cents each ? 

11. A farmer paid 35 dollars for sheep, at 5 dollars apiece ; 
how many did he buy ? 

12. How many times 4 in 28 ? in 16? in 36 ? 

13. How many times 8 in 40 ? in 56 ? in 64 ? 

14. How many times 9 in 36 ? in 63 ? in 81 ? 

15. How many times 7 in 49 ? in 70 ? in 84 ? 
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73. Division is the process of finding how many times 
one number is contained in another. 

73. The Bividend is the number to be divided. 

74. The Divisor is the number to divide by. 

75. The Quotient is the result obtained by the process of 
division, and shows how many times the divisor is contained 
in the dividend. 

Notes. 1. When the dividend does not contain the divisor an exact 
number of times, the part of the divided left is called the remainder, 
and it must be less thtui the divisor. 

2. As the remainder is always a part of the dividend, it is always 
of the same name or kind. 

3. When there is no remainder the division is said to be compleie. 

76. The sign, -f-, placed between two numbers, denotes 

division, and shows that the number on the left is to be divided 

by the number on the right. Thus, 20 -J- 4 = 5, is read, 20 

divided by 4 is equal to 5. 

Division is also indicated by writing the dividend above, and 

12 

the divisOtT helaw a short horizontal line ; thus, ~- = 4, shows 
that 12 dii^ded by 3 equals 4. 

CASE i. 

77. When the divisor consists of one figure. 
1. How many times is 4 contained in 848 ? 

OPERATION. Analysis. After writing the divisor 

on the left of the dividend, with a line 

4 ^ 848 between them, we begin at the left hand 

V aor, ) ^^^ ^^^ ^ ^ .^ contained in 8 hundreds, 

Quotient, 212 2 hundreds thnes, and write 2 in hun- 

dreds' place in the quotient; then 4 is 
contained in 4 tens 1 ten times, and write the 1 in tens' place in the 
quotient ; then 4 is contained in 8 units 2 units times ; and writing the 
2 in units' place in the quotient, we have the entire quotient, 212. 

Case I is what ? Give first explanation. 
Define division. Dividend. Divisor. Quotient. Bemainder. 
What is complete division ? What is the sign of division. 
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2. How many times is 4 contained in 2884 ? 

OPEBATioN. Analysis. As we cannot divide 2 thoasands by 

4)2884 ^' ^^ ^^ ^^^ ^ thousands and the 8 hundreds to- 

gether, and say» 4 is contained in 28 hundreds 7 hun- 

« 21 dreds times, which we write in hundreds' place in 
the quotient ; then 4 is contained in 8 tens 2 tens 
times, which we write in tens' place in the quotient ; and 4 is con- 
tained in 4 units 1 unit time, which we wirite in units' place in the 
quotient, and we have the entire quotient, 721. 

3. How many times is 6 contained in 1824 ? 

OPSSATION. Analysis. Beginmng^ as m the last example, we 

6)1824 f^Jf 8 is contained in 18 hundreds 3 hundreds times, 

which we write in himdreds' place in the quotient ; 

^^^ then 6 is contained in 2 tens no tunes, and we vnte 

a cipher in tens' place in the quotient; and taking the 2 tens and 4 

units together, 6 is contained in 24 units 4 units times, which we 

write in units' place in the quotient, and we have 304 for the entire 

quotiffliL 

4. How many times is 4 contained in 943 ? 

opeBn/ltiok. Analysis. Here 4 is contained in 9 

4x9^3 hundreds 2 hundreds times, and 1 hundred 

over, which, united to the 4 tens, makes 

235 ... 3 Bern. 14 tens ; 4 in 14 tens, 3 tens times and 2 

tens over, which, united to the 3 units, 
make 23 units ; 4 in 23 units 5 units times and 3 units over. The 
3 which is left after performing the division, should be divided by 4 ; 
but the method of doing it cannot be explained until we reach 
Fractions ; so we merely indicate the division by placing the divisor 
under the dividend, thus, |. The entire quotient is written 235|, 
which may be read, two hundred thirty-five and three divided by 
four, or, two hundred thirty-five and a remainder of three. 

Froi^ the foregoing examples and illustrations, we deduce 
the following 

Rule. L Write the divisor at th^ left of the dividend^ mtb 
a Une buhceen them. 



Second. Third. Rule, first step?' 
8 
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n. Beginning at the left handy divide each figure of the 
dividend hy the divisor, and write the reeult under the divi- 
dend. 

III. Jf ^ere he a remainder after dividing any figure, re- 
gard it as prefixed to the figure of the next lower order in the 
dividend, and divide as before. 

IV* Should any figure or part of the dividend be less than 
the divisor, write a cipher in the quotient, and prefix the num- 
ber to the figure of the next lower order in the dividend, and 
divide (U before. 

y • ^ there be a remainder after dividing the last figure, 
place it over the divisor at the right hand of the quotient. 

Pboof. Multiply the divisor and quotient together, and to 
the product add the remainder, if any ; if the result be equal 
to the dividend, the work is correct. 

NoTBs. 1. This method of ^oof depends on the fact that diviaion is 
the reverse of mnltipUcation. The dividend answers to the product^ the 
diviwr to one of ihidfactorst and the quoHenit to the other. 

2. In multipUcatitHi the two fiictors are given, to find the product : 
in division, Ihe product and one of the &ctors are given to find the 
other &ctor. 



EXAMPLES FOB PBACT^CE. 

1. Divide 7824 by 6. 

OPERATION. 
IHviior. 6)7824 DtTidend. 



(2.) 
4)65482 



1304 Quotient. 



(3.) 
5)89135 



PBOOF. 
1304 Quotient. 
6 IMyisor. 



7824 BiTidend. 

(4.) 
6)178932 



(5.) 
7)4708985 



(6.) 
8)1462376 



(7.) 
9)7468542 



Seoondstep? Third? Fourth? Fifth? Proof? How does divis- 
ion differ firom muUiplicatioa ?' 
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8. Divide 3102455 by 5. 

9. Divide 1762891 by 4. 

10. Divide 546215747 by 11. 

11. Divide 30179624 by 12. 

12. Divide 9254671 by 9. 



Quotients. 



Quotients. 
620491. 
440722f 
49655977. 

2514968tV- 
1028296f 

Rem. 



13. Divide 7341568 by 7. 

14. Divide 3179632 by 5. 

15. Divide 19038716 by 8. 

16. Divide 84201763 by 9. 

17. Divide 2947691 by 12. 

18. Divide 42084796 by 6. 

Sums of quotients and remainders, 20680083. 28. 

19. Divide 47645 dollars equally among 5 men; how 
much will each receive ? Am, 9529 dollars. 

20. In one week are 7 days; how many weeks in 17675 
days? An$. 2525 weeks. 

21. How many barfiels of flour, at 6 dollars a barrel, can be 
bought for 6756 dollars ? Am. 1126 barrels. 

22. Twelve things make a dozen; how many dozen in 
46216464? An$. 3851372 dozen. 

23. * How many barrels of flour can be made fit>m 347560 
bushels of wheat, if it take 5 bushels to make one barrel ? 

Ans. 69512 barrels. 

24. If there be 3240622 acres of land in 11 townships, 
how many acres in each township ? 

25. A gentleman lefl-his estate, worth 38470 dollars, to be 
shared equally by his wife and 4 children ; how much did 
each receive ? Ans. 7694 dollars. 



CASE II. 

78. When the divisor consists of two or more figures. 

NoTB. To iSlustrate more clearly the method of operation, we wUl 
first take an example usually performed by Short Division. 



Case n is what } 
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1. How many times is 8 contained in 2528 ? 
OPZ1U.TION. Analysis. As 8 is not contained in 2 thou* 

8 ) 2528 C 316 sands, we take 2 and 5 as one number, and con- 
Q J sider how many times 8 is contained in this 

partial dividend, 25 hundreds, and find that it 

12 is contained 3 hundreds times, and a remainder. 

8 To find this remainder, we multiply the divisor, 

"To 8, by the quotient figure, 3 hundreds, and sub- 

tract the product, 24 hundreds, from the par- 
^ tial dividend, 25 hundreds, and there remains 

1 hundred. To this rwaaiinder wo bring down 
the 2 tens of the dividend, and consider the 12 tens a second partial 
dividend. Then, 8 is contained in 12 tens 1 ten time and a remain- 
der ; 8 multiplied by 1 ten produces 8 tens, which, subtracted from 
12 tens, leave 4 tens. To this remainder we bring down the 8 units, 
and consider the 48 units the third partial dividend. Then,8 is con- 
.tained in 48 units 6 units times. Multiplying and subtracting as 
before, we find that nothing remains, and we have for the entire 
quotient, 316. 

2. How many times is 23 contained in 4807 ? 

OPERATION. ANAdLYSis. We first find how 

siTiaor. Divid'cL Quotient many times 23 IS contained in 48, 

23 ) 4807 ( 209 the first partial dividend, and place 

46 the result iA the quotient on the 

"TTT right of the dividend. We then 

^"^ multiply the divisor, 23, 'by the 

* quotient figure, 2, and subtract the 

product, 46, from the part of the 
dividend used, and to the remainder bring down the next figure of 
the dividend, wMch is 0, making 20, for the second partial dividend. 
Then, since 23 is contained in 20 no times, we place a cipher in the 
quotient, and bring down the next figure of the dividend, making a 
third partial dividend, 207 ; 23 is contained in 207, 9 times ; multi- 
plying and subtracting as before, nothing remains, and we have fmr 
the entire quotient, 209, 

Notes. 1. When the process of dividing is performed mentally, and 
the results only are written, as in Case I, the operation i» tenned Sluni 
Divisttm. 

2. When the whole process of division is written, the operation is 
termed Long Division. 

Give first explanation. Second. What is long division? What is 
short division ? When is each used ? 



3. Short Division is generally used when, tbfi divisor is a number 

that will allow the process of dividing to be performed mentally. 

From the preceding illustrations we derive the following 
general 

Rule. L Write the divisor at the left of the dividend^ as 
in short division. 

U. Divide the^kiatsnmAer of iktieft harndfigvens inihe 
dividend that taill contain the divisor one or more times, and 
place the quotient at the right of the dividend, with a line be-' 
tween them, 

III. MuUiply the divisor by this quotient figure, suhtract 
the product from ^ partial dividend used, and to the remain- 
der bring doum the next figure of the dividend. 

lY. Divide as before, until aU the figures qf the dividend 
have been brought down and divided. 

Y. If any partial dividend will not contain the divisor, 
place a cipher in the quotient, and bring down the next figure 
of the dividend, and divide as before. 

YT. If there be' a remainder after diviiing aU the fibres' of 
the dividend, it must be written in the quotient, vnth the divi- 
sor underneath. 

r 

Notes. 1. If any remamder be equal to^ or greater than the divisor, 
the quotient figure is too smaUf and must be increased^ 

2. If the moduet of the dtvisor by the quotient figure be greater 
than the partud dividend, the quotient figure is too larger and must be 
diminished. 

79. Proof. 1^ The same as in short division. Or, 

2. Subtract the remainder, if any, from the dividend, and 

divide the difference hy the quotient ; if the result be the same 

as the g^ven divisor^ the work is correct. 

80« The operations in long division consist of five prin- 
cipal steps, viz. t — 

1st Write down the numbers. 

Kule, 'first Step ? Second? Third? PoUrth? Fifth? Sixth? First 
direction t Socofeid? Proof? RecapitvlatetheBtepftix^lSbm <ytto« 
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2d. Find how many times. 

3d. Multiply. 

4th. Subtract 

5th. Bring down another figure. 



EXAMPLES FOR PBACTIGE. 

8. Find how many times 86 is contained in 11798. 



OPERATION. 



PROOF BT BltJLTlPLICATION. 



DiTidend. 












DiTiior. 86)11798 


( 


827 


Qootiiiit. 


827 


Qootieiit. 


108 








86 


DiTJflor. 


99 








1962 




72 








981 




278 








11772 




252 








26 


Remaindsr. 


26 




Bemaiiider. 


11798 


DiTidend. 



4. Find how many times 82 is contained in 89684. 



OPERATION. 






PROOF BY DIVISION. 


82 ) 89634 ( 


1093 




89634 BiTidend. 


82 






8 Remakider. 


763 




Quotient. 


1093)89626(82 VMm^. 


738 






8744 


254 






2186 


246 






2186 



8 

5. Find how many times 154 is contained in 82740. 

6. Divide 32572 by 34. Ans. 958. 

7. Divide 1554768 by 216. Ans. 7198. 

8. Divide 5497800 by 175. Ans. 31416. 

9. Divide 3931476 by 556. Ans. 7071. 
m Divide 10983588 by 132. Am. 83209. 
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11. Divide 73484248 bj 19. Ans. 3867592. 

12. Divide 8121918 by 21. Am. 386758. 

13. Divide 10557312 by 16. Jns. 659832. 

14. Divide 93840 by 63. Sem. 33. 

15. Divide 352417 by 29. Eem. 9. 

16. Divide 51846734 by 102. Bern. 32. 

17. Divide 1457924651 by 1204 Hem. 1051. 

18. Divide 729386 by 731. Bern. 579. 

19. Divide 4843167 by 3605. Bern. 1652. 

20. Divide 49816657 by 9101. Bern. 6884. 

21. Divide 75867308 by 10115. • Bern. 4808. 

Quotients. Bern. 

22. Divide 28101418481 by 1107. 25385201. 974. 

23. Divide 65358547823 by 2789. 23434402. 645. 

24. Divide 102030405060 by 123456. 826451. 70404. 

25. Divide 48659910 by 54001. 901. 6009. 

26. Divide 2331883961 by 6739549. 346. 7. 

27. A railroad cost one nuUion eight hundred fifty thousand 
four hundred dollars^ and was divided into eighteen thousand 
^ve hundred and four shares ; what was the value of each 
share? Ans. 100 dollars. 

28. If a tax of seventy-two million three hundred twenty 
thousand sixty dollars be equally assessed on ten thousand 
seven hundred thirty-five towns, what amount of tax must 
each town pay? Ans. 6736^,Vyit dollars. 

29. In 1850 there were in the United States 213 college 
libraries, containing 942321 volumes; what would be the 
average number of volumes to each library ? 

Ans. 4424^if vols. 

30. The nun^ber of post offices in the United States in 
1853 was 22320, and the entire revenue of the post office 
department was 5937120 dollars; what was the average 
revenue of each office ? Ans. 266 dollars. 
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CONTRACTIONS. 
CASE !• 

81. When the divisor is a composite nmnber. 

1. If 3270 dollars be divided equally among 80 men^ how 
many dollars will each receive ? 

OPERATION. Analysjes* If 3270 doUars be divided 

5)d270 equally among 30 men> each man will receive 

. as many dollaxs as 30 is contained times in 

6)654 3270 dollars. 30 may be resolved into the 

109 Ans» factors 5 and 6 ; and we may suppose the 30 
men divided into 5 groups of 6 men each ; 
dividing the 3270 dollars by 5» tfafe number of groups, we have 
654, the numb^ of dollars to be given to each group ; and dividing 
the 654 dollars by 6, the number of men in each group, we have 
109, the number of dollars that each man will receive. Hence, 

Rule. Divide the dividend hy one cf the faetor$j and the 
quotient tktis obtained h^ another^ tmd eo on if there he more 
than two faetoft, ttntU every factor has hem made a divitor. 
The last quotient wiU he the quotient required. 

Examples for practice. 

2. Divide 3690 by 15 = 3 X 5. Ans. 246. 
8. Divide 3528 by 24 = 4 X 6. Am. 147. 
'4. Divide 7280 by 85 =2 5 X 7. Ans. 208. 

5. Divide 6228 by 86 = 6 X. 6. Ans. 173. 

6. Divide 83642 by 27 = 8 X 9. Am. 1246. 

7. Divide 153160 by 56 = 7 X 8. Am. 2735. 

8. Divide 15625 by 125 =;: 5 X 5 X 5. 4ns. 126. 

85R. To find the true remainder. 

1. Divide 1143 by 64, using the factors 2, 8, and 4, and find 
the true remainder. 

What are contractions? Case I is wbat? Give explanation. Bule. 
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oPEitATioN. . Analysis. Divid- 

2) 1143 ing 1148 by 2, we 

gx^yj^ 1 rem. ^^® * quotient of 

I """ """ •' 671, and a remainder 

4)71- 3X2= 6 ** of 1 undii^ed, which, 

17.-3X8X2 = 48 ^ being a part of the 

'^ ^ — given dividend, must 

55 true rem. also be a part of the 

true remainder. The 
571 being' a lq[uotient arising from dividing by 2, its units are 

2 times as great in value as die mits of tbe given dividend, 1 143. 
Dividing the 671 by 8, we have a quotient of 71, and a remainder 
of 3 undivided. As this 3 is a part of tiie 571, it must be multiplied 
by 2 to change it to the same kind of units as the 1. This makes a 
true remainder of 6 arising from dividing by 8. Dividing the 71 by 
4, we have a ^oti^Bt tif 17, and a remainder of 3 undivided. This 

3 is a part of the 71, the units of ;frhich are 8 times as great in value 
as those of the 571, and the units of the 571 are 2 times as great 
in vahie as those of the given dividend, 1143 ; therefore, to change 
tihis last remainder, 3, to units of the same value as the dividend, 
we multiply it by 8 «nd 2, and obtain a true remainder of 48 arising 
from dividing by 4. Adding the three partial remainders, we obtain 
6bi the true remainder. Hence, 

Rule. I. Multiply each partial remainder byaBihe pre- 
ceding divisors. 

II. Add the several prod$iets, and the stm will he the trm 

remainder. 

EXAMPLES FOB PRACTICE. 

Rem. 

2. Divide 34712 hj 42 = 6 X 7. 20. 

3. Divide 401376 by 64 = 8 X 8. 32. 

4. Divide 139074 by 72 = 3 X 4 X 6. 42. 

5. Divide 9078126 by 90 = 3 X 5 X 6. 6. 

6. Divide 18730627 by 120 = 4X5X6. 67. 

7. Divide 7360479 by 96 = 2 X 6 X 8. 

8. Divide 24726300 by 70 = 2 X 5 X 7. 



63. 
60. 



9. Divide 5610207 by 84 = 7 X 2 X 6. 15. 



Explain the process of finding the true remamdex vrtien. dvn$si%\s^ 
the fitctors of a compodte number. 

5* 
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CASE n. 

83. When the divisor is 10, 100, 1000, &c. 

1. Divide 374 acres of land equally among 10 men ; how 
many acres wiU each have ? 

OPEKATiox. Anai^ysis. Since we have shown, 

110)3711 ^^^ ^ remove a figure one place 

toward the left by annexing a cipher 

Quotient 87 - - - 4 Rem. increases its value tenfold, or multi- 
or, 37^ acres. plies it by 10, (68,) so, on the con- 

trary, by cutting off or taking away 
the right hand figure of a number,' each of the other figures is removed 
one place toward the right, and, consequently, the value of each is 
diminished tenfold, or divided by 10, (83«) 

For similar reasons, if we cut ofiT two figures, we divide by 
100, if three^ we divide by 1000, and so on. Hence the 

Rule.. JVom the right hand of the dividend cut off ns 
many figures as there are ethers in the divisor. Under the 
fibres so cut offy place the divisor, and the whole will form the 
quotient. 

EXAMPLES FOR PRACTICE. 

2. Divide 4760 by 10. 

3. Divide 362078 by 100. 

4. Divide 1306321 by 1000. 

5. Divide 9760347 by 10000. 

6. Divide 2037160310 by 100000. 

CASE III. 

84. When there are ciphers on the right hand of 
the divisor. 

1. Divide 437661 by 800. 

OPERATION. Analysis. In this examjde we 

8100)4376161 resolve 800 into the factors 8 and 

' 100, and divide first by 100, by cut- 

547 - - - 61 Rem. ting off two right hand figures of the 

— — ^ ^ ^ . 

Cacc n is what? Qlve explanation. Rule. Case III is what^ 
Oire explanation. 
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dividend, (830 <^<^ ^^ ^<^^c ^ quotient of 4376, and a remainder of 
61. We next divide by 8, and obtain 547 for. a quotient; and the 
entire quotient is 547^^. 



2. Divide 34716 by 900. 

' OPERATION. 

9[00 )347|1B 

38 Quotient 5, 2d rem. 
5 X 100 + 16 = 516, tmewm. 



38|i§, Ans. 

adding 16, the first remainder, (SS,) 
mainder. But this reminder consists 
fixed to the figures 16, cut off from the 



Analysis. Dividing 

as in tiie last example, we 

have a quotient of 38, and 

two remainders, 16 and 

5. Multiplying 5, the 

last remainder, by 100, 

the preceding divisor, and 

we have 516 for the true re^ 

of the last remainder, 5, pre> 

dividend. Hence, 



SSm When there isr a remainder after dividing by the sig- 
nificant figures, it must be prefixed to the figures cut off from 
the dividend to give the true remainder ; if there be no other 
remainder, the figures cut off from the dividend will be the 
true remainder. 



EXAMPLES FOR PRACTICE. 



8. Divide 34716 

4. Divide 1047634 

5. Divide 47321046 

6. Divide 2037903176 

7. Divide 976031425 

8. Divide 80013176321 

9. Divide 19070367428 



bj 900. 
by 2400. 
by 45000. 
by 140000. 
by 92000. 
by 700000. 



Qnotienti. 

38 

436 

1051 



4584 



516 

1234 

26046 

63176 

3425 

376321 

927428 



by 4160000. 

10. Divide 379025644319 by 554000000. 89644319 

11. The circdmference of the earth at the equator is 24898 
miles. How many hours would a train of cars require to travel 
that distance, going at the rate of 50 miles an hour? 

Ans. 4^7 fg. 

12. The sum of 350000 dollars is paid to an army of 14000 
men ; what does each man receive? Ans. 25 dollars. 



How is the true remainder found ? 
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IN THE PBECEDHfO RULES* 

1. George Washington was bora in 1732, and lired 67 
years ; in what year did he die ? Am. in 1799. 

2. How many dollars a day must a man spend, to use an 
income of 1095 dollars a year? Ant.' 8 dollars. 

3. If I giye 141 dollars for a piece of doth containing 47 
yards, for how much must I sell it in order to gain one dollar 
a yard ? Ans. 188 dollars. 

4. A speculator who owned 500 acres, 17 acres, 98 acres, 
and 121 acres of land, scdd 325 acres ; how many acres had 
he left? Ans, 411 acres. 

5. A dealer sold a cargo of salt for 2300 doflars, and gained 
625 dollars ; what did the cargo cost him ? 

An$. 1675 dollars. 

6. If a man earn 60 dollars a month, and ^end 45 dol- 
lars in the same time, how long will it take him to save 900 
dollars from his earnings ? 

7. If 9 persons use a barrel of flour in 87 days, how many 
days will a barrel last 1 pierson at the same rate ? 

Am. 783 days. 

8. The first of three numbers is 4, the second is 8 times 
the first, and the third is 9 times the second ; what is their 
sum? Ans. 324. 

9. If 2, 2, and 7 are <three factors of 364, what is the 
other factor? Ans. 13. 

10. A man has 3 &rms ; the first contains 78 acres, the 
second 104 acres, and the third as many acres as both the 
ethers ; how many acre^ in the 3 farms ? 

11. If the expenses of a boy at school are 90 dollars for 
board, 80 dollars for clothes, 12 dollars for tuition, 5 dollars 
for books, and 7 dollars for pocket money, what would be the 
expenses of 27 boys at the same rate ? Ans. 3888 dollars. 

12. Four children inherited 2250 dollars each; but one 
dying, the remaining three inherited the whole ; what was the 
share of each? J^n*. . 3000 dollars. 
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13. Two men travel in opposite directions, one at the rate 
of 35 miles a day, and the other at the rs^te of 40 miles a day ; 
how fiu* apart are they at the end of 6 days ? 

14. Two men travel in the same direetimi, one at the rate 
of 35 miles a day, and the other at Uie rate of 40 miles a 
day ; how Ikr a^art are they Ht the end of 6 days ? 

15. A man was 45 years old, and he had been married 19 
years ; how old was he when married ? Ans, 26 years. 

16. Upon how many acres of ground can the entire pecu- 
lation of the globe stfflid, supposing th^t 25000 persons can 
stand upon one acre, and that the population is 1000000000? 

Ans. 40000 acres. 

17. Add 384, 1562, 25, and 946 ; subtract 2723 from the 
sum; divide the remainder by 97 ; and multiply the quotient 
by 142 ; what is the result ? Ans. 284. 

18. How many steps of 3 feet each would -a man take in 
widldBg a mile, or 5280 feet ? Ans, 1760 steps. 

19. A man purchased a house f^ 2875 dollars, and ex- 
pended 340 dollars in repairs ; he then sold it for railroad 
stock worth 867 dollars, and 235 acres of western land val- 
ued at 8 dollars an acre ; how much did he gain by the trade ? 

Ans, 32 dollars. 
, 20. The salary of a'dergyman is 800 dollars a year, and 
his yearly expenses are 450 dollars; if he be worth 1360 dol- 
Iiirs now, in how many years will he be worth 4500 dollars ? 

Ans. 9 years. 

21. How many bushels of oats at 40 cents a bushel, must 
be ^en for 1600 bushels of wlheat at 75 cents a bushel ? 

Ans. 3000 bushels. 

22. Bought 325 loads of wheat, each load containing 50 
bushels, at 2 dollars a bushel ; what did the wheat cost? 

23. J£ yon deposit 225 cents each week in a savings bank, 
and take out 75 cents a week, how many cents will you have 
left at the end of the year ? Ans. 7800 cents. 

24. The product of two numbers is 31383450, and one of 
the numbers is 4050 ; what is the other number? 
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25. The Illinois Central Bailroad is 700 miles long, and 
cost 31647000 dollars ; what did it cost per mile ? 

Am. 45210 dollars. 

26. What number is that, which being divided bj 7, the 
quotient multipKed bj 3, the product divided by 5, and this 
quotient increased by 40, the sum will be 100 ? Ans. 700. 

27. How many cows at 27 dollars apiece, must be given 
for 54 tons of hay at 17 dollars a ton ? 

2d. A mechanic receives 56 doUars for 26 days' work, and 
spends 2 dollars a day for the whole time ; how many dollars 
has he left ? Ans. 4 dollars. 

29. If 7 men can build a house in 98 days, how long would 
it take one man to buiM it ? Atib. 686 days. 

30. The number of school houses in the State of New 
York, in 1855, was 11,137 ; suppose their cash value to have 
been 5,301,212 doUars, what would be the average value? 

An$» 476 dollars. 

31. A cistern whose capacity is 840 gallona has two pipes ; 
through one pipe 60 gallons run into it in an hour, and through 
the other 39 gallons nm out in the same time ; in how many 
hours will the cistern be filled ? Ans, 40 hours. 

32. The average beat of the pulse of a man at middle age 
is about 4500 times in an hour ; how many times does it beat 
in 24 hours ? An$. 108000 times. 

33. How many years from the discovery of America, in 
1492, to the year 1900 ? 

34. According to the census, Maine has 31766 square 
miles; New Hampshire, 9280; Vermont, 10212; Massachu- 
setts, 7800; Rhode Island, 1306; Connecticut, 4674; and 
New York, 47000 ; how many more square miles has all 
New England than New York? 

35. What is the remainder after dividing 62530000 by 
87900? Ans. 33100, 

36. A pound of cotton has been spun into a thread 8 miles 
in length ; allowing 235 pounds for waste, how many pounds 
will it take to spin a thread to reach found the earth, suppos- 
ing the distance to be 25000 miles? Ans. 3360 pounds. 
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37. John has 8546 dollars, which is 342 dollars less than 

4 times as mQeh as Charles has ; how many doUars has 
Charles ? Ans. 2222 dollars. 

38. The quotient of one nomhar divided hy another is 87, 
the <Mvisor 245, and the remainder 230; what is the divi- 
dend? Ans. 9295. 

39. What number mukiplied by 72084 will produce 
5190048? Ans. 72. 

40. There are two numbers, the greater of which is 73 
times 109, and their difference is 17 times 28 ; what is the less 
number? Ans. 7481. 

41. The sum of two numbers is 360, and the less is 114 ; 
what is the product of the two numbers ? Ans. 28044. 

42. What number added to 2473248 makes 2568754? 

Ans. 95506. 
43# A fanner sold 35 bushels of wheat at 2 dollars a bush- 
el, and 18 cords of wood sit' 3 dollars a cord ; he received 9 
yards of doth at 4 dollars a yard, and the balance in money ; 
how many doUars did he receive ? Ans. 88 dollars. 

44. A fanner receives 684 dollars a yeor for produce fr(»n 
his farm, and his expenses are 375 dollars a year ; how many 
dollars will he save in five years ? 

45. The salt manufac^rer at Syracuse pays 58 cents for 
wood to boil one barrel of salt, 10* cents for boiling, 5 cents ta 
the state for the brine, 28 cents for the packing barrel, and 3 
cents for packing and weighing, and receives 125 cents ^m 
the purchaser ; how many cents does he make on a barrel ? 

Ans. 21 cents. 

46. A company of 15 persons purchase a township of 
western land for 286000 dollars, of which sum one man pays 
6000 dollars, and the others the remainder, in equal amounts ; 
how much does each of the others pay ? Ans., 20000 dollars. 

47. If 256 be multiplied by 25, the product diminished by 
625, and the remainder divided by 35, what will be the quo- 
tient? Ans. 165. 

48. Two men start from difierent places, distant 189 mUes, 
and travel toward each other ; one goes 4 mWes, mv3l ftv^ csICcl^^'l 

5 mJJes an hour; in bow many hours will tliey ixie^\.^ 
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ChENERAL FRINCIFLES OF DIYISiON. 

86* The quotient in Division depelids upoa the relative 
values of the dividend and divisor. Hence any change in the 
value of either dividend or divisor must produce a change in 
the*vakie of the quoti^^nt But some changes may be produced 
upon both dividend and divisor, at the same time, that, 
will not affect the quotient. The laws which goveiyi these 
changes are caUed Greneral Prineipk$ of JMvinanj which we 
will now examine. 

I. 54-7-9 = 6. 

If we multiply the dividend by 8, we have 
54 X 3 -4- 9 = 162 -7- 9 = 18, 

arid 18 equals the qudtteht, ^ multipled by 3* Heiice, 
MuUiffyingf the dMdend lay anynmnberj mtdUpUes ihe^quMeni 
iy the $ame nunAer. 

II. Using the same example, 54 -f- 9 = 6. 
If we divide the dividend by 8 we have 

^^-9 = 18-^9=2, 

and 2 = the quotient, 6, divided by 8. Hence, Dtviding the 
dividend ^ etny numherf dividis the quotient by the earner 
nmmber, 

m. If we multiply the divisor by 8, we have 

64-7-9X8 = 54-^27 = 2, 

and 2 = the quotient, 6, divided by 8. Hence, Mukiptying 
the divisor ky 4my numheTf divides the quotient by the eame- 
number. 

rV. If we divide the divisor by 8, we hare 

54-r| = 54-i-8 = 18, • 



Upon what does the value of the quotient depend } What is the 
first general principle of division? Second? Thkd? Pourth? 



GENERAL i^RfNClPLBS OP DIVISION. 86 

and 18 = the quotient, 6, multiplied bj 3. Hence, Dividing 
the divisor hy any number^ multiplies the quotient by the same 
numberi 

V. If we multiply bott dividend and divisor by 8, we have 

54 X 3 -r 9 X 3 = 162 -7- 27 = 6. 

Hence, Multiplying both dividend and divisor by the same num- 
ber^ does not alter the value of the quotient, 

VI. If we divide both dividend and divisor by 8, we have 

A^-7- 1=184-3= 6. 

Hence, Dividing both dividend afid divisor by the scone num- 
ber, does not cdter the value of the quotient. 

87* These six examples iUustrate all the different changes 
we ever h^ve occasion to make upon the <^vidend and divisor 
in practical arithmetic The principles upon which these 
changes are based may be stated as follows : 

Frin. J. Multiplying the dividend multiplies the quotient ; 
and dividing the dividend divides the quotient. (80* I and II.) 

PRIN. n. Multiplying the divisor divides the quotient ; and 
dividing the divisor multiplies the quotient. (86* III and lY.) 

Frin. III. Multiplying or dividing both dividend and 
divisor by the same number^ does not alter the quotient. {^^» 
V and Vl.) 

88* These three principles may be embraced in one 

GENERAL LAW* 

A ^umge in the dividend produces a like change in the 
quotient; but a chemgein the tUvis&r produces an opposits 
change in the quotient. 

KoTB. If a ntunber be multiplied and the product divided by the 
same nmnber, the quotient will be equal to the number multiplied. 
Thus, 15X4 = 60, and 60 -j- 4 == 15. 

- — - ■ _ _l I II LB 1 I ■ - L _l II !■! - ■ - ~ — ^^^^— -^-^-^-^— 

Fifth ? Sixth ? Into how many general principles can these be con- 
densed } What is the first f Second ? Thud } In what general law 
axe these embraced? 
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EXACT DIVISORS. 

89. An Exact Divisor of a number is one tliat gives 
a whole number for a quotient 

As it is frequently desirable to know if a number baa an exact 
divisor, we wUl present a few directions that will be of assistance, 
particularly in finding exact divisors of large numbers. 

Note. A number whose unit figure is 0, 2, 4, 6, or 8 is called an 
Even Number, And a number whose imit figure is 1, 3, 5, 7, or 9» is 
called an Odd Number, 

2 is an exact divisor of all even numbers. 

4 is an exact divisor when it will exactly divide the tens 
and units of a number. Thus, 4 is an exact divisor of 268, 
756, 1284. 

5 is an exact divisor of every number whose unit figure is 
or 5. Thus, 5 is an exact divisor of 20, 955, and 2840. 

8 is an exact divisor when it will exactly divide the hun- 
dreds, tens, and units of a number. Thus, 8 is an exact 
divisor of 1728, 5280, and 218560. 

9 is an exact divisor when it will exactly divide the sum of 
the digits of a number. Thus, in 2486790, the sum of the 
digits 2 + 4+ 8 + 6 + 7 + 9 + = 36, and 36 -r- 9 = 4. 

10 is an exact divisor when occupies units' place. 
100 when 00 occupy the places of units and tens. 

1000 when 000 occupy the places of units, tens, and hun- 
dreds, &c 

A composite number id an exact divisor of any number, 
when all its factors are exact divisors of the same number. 
Thus, 2, 2, and 3 are exact divisors of 12 1 and so also are 4 
(=2X2) and 6 (=2X3). 

An even number is not an exact divisor of an odd number. 

If an odd number is an exact divisor of an even number, 

What is an exact divisor ? What is an even number ? An odd num- 
ber? When is 2 an exact divisor ? 4? 6? 9? 10? 100? 1000? 
AVhen is a composite number an exact divisor? An even number is 
not an exact divisor of what ? An odd number is an exact divisor of 
what? 



FACTORING NUMBERS. 



6T 



twice that odd number is also an exact divisor of the even 
number. Thus, 7 is an exact divisor of 42 ; so also is 7 X 2, 
or 14» 



PMME NUMBERS. 



90. A Prime Number is one that can not be resolved 
or separated into two or more integral factors. 

^For reference, and to aid in determining the prime factors 
of composite numbers, we give the following : — - 

TABLE OF PRIME NUMBERS FROM 1 TO 1000. 



1 


59 


139 


233 


337 


439 


557 


653 


769 


883 


2 


61 


149 


239 


347 


443 


563 


659 


773 


887 


3 


67 


151 


241 


349 


449 


569 


661 


787 


907 


5 


71 


157 


251 


353 


457 


571 


673 


797 


911 


7 


73 


163 


257 


359 


461 


577 


677 


809 


919 


11 


79 


167 


263 


367 


463 


587 


683 


811 


929 


13 


83 


173 


269 


373 


467 


593 


691 


821 


937 


17 


89 


179 


271 


379 


479 


599 


701 


823 


941 


19 


97 


181 


277 


383 


487 


601 


709 


827 


947 


23 


101 


193 


281 


389 


491 


607 


719 


829 


953 


2» 


103 


193 


283 


397 


499 


613 


727 


839 


967 


31 


107 


197 


293 


401 


503 


617 


733 


853 


971 


37 


109 


199 


307 


409 


509 


619 


739 


857 


977 


41 


113 


211 


311 


419 


521 


631 


743 


859 


983 


43 


127 


223 


313 


421 


523 


641 


751 


863 


991 


47 


131 


227 


317 


431 


541 


643 


757 


877 


997 


53 


137 


229 


331 


433 


547 


647 


761 


881 
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CASE I. 



91 • To resolve any composite number into its 

prime factors. 

. — I ■ — • 

'What ift a prune ntmrber ? In factoring numbers, Cose I \a what ^ 



2 


2772 


2 


1386 


3 


693 


3 


231 


7 


77 


11 


11 




1 
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1. What are the prime fiMtora of 2772 ? 

OPERATION. Analysis. We divide the ^ven niimber by 

2, the least prime factor, and the restilt by 2; 
this gives an odd number for a quotient, divisible 
by the prime factor, 3, and the quotient resulting 
fi*om this division is also divisible by 3. The 
next quotient* 77, we divide by its l^ast prime 
fistctor, 7, and we*^obtain the quotient 11 ; this be- 
ing a prime number, the division can not be car- 
ried fbrther. Hie divisors and last quotient, J, 
2, 3, 3, 7, and U aire all the prime faetora <^ th»> 
given number, 2772. Hence the 

Rule. Divide the given number by any prime factor ; di^ 
vide the quotient in the same manner, and so continue the 
division until the quotient is a prime number. The several 
divisors and the last quotient wiU he the prime factors required. 

Proof. The product of all the prime factors will be the 
given number. 

EXAMPLES FOR FBACTICE* 

2. What are the prime factors of 1 1 40 ? An^ 2, 2, S, 5, 19» 

3. What are the prime factor^ of 29925 ? 

4. What are the prime factors of 2431 ? 

5. Find the prime factors of 12673. 

6. Find the prime factors of 2310. 

7. Find the prime factOTs of 2205. 

8. What are the prime factors of 13981 ? 



CASE II. 

93. To resolve a number into all the diflTerent sets 
of factors possible. 

1. In 36 how many sets of factors, and what are they? 



Givo oxplaiAtum. lUiIe. Proof. Caae H is what ? 
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onsRAinoK. AsALTBJB. Wiitiog tU 36 at 

'2 X 18 ^^ ^^^ ^^ ^^ sign =, we arrange 

S X, 12 all tjie different sets of factors into 

J v^ Q which it can be resolved under 

^ ^ each other, as shown in the opera- 

2X2X9 resdved into 8 sets of fisu^tors. 

2X3X6 

^ X 3 X 4 

.2X2X3X3 

EXAMPJ^SS VW PBAQTIOfi. 

2. How many sets of &etors in tke Bumber 24? What 
are tbej ? Aru, 6 sets. 

3. In 125 bow many sets of Actors ? What are they ? 

Ans. 2 sets. 

4. In 40 how many sets of factors, and what are they ? 

An$* 6 sets. 

5. In 72 how many sets of fisu^tors^ and what are they ? 

Afu. 16 sets* 

CANCELLATION. 

ftS* CaaoellatioB is the process of rejeeting equal factors 
from numbers sustaining to each other the relation of dividend 
and divisor. 

It has been shown (77) that the dividend is equal to the 
product of the divisor multiplied by the quotient Hence, if 
the dividend can be resolved into two factors, one of which is 
the divisor, the other factor will be the quotient. 

1. Divide 63 by 7. 

OPBRATION. AjYALTSls. We see in 

iMTiBor, ^)^ X 9 Dividend. this example that 63 is 

composed of the factors 7 

9 Quotient. ^^^ 9^ ^^ ^^ the- factor 

7 is equal to the divisor. 
Therefore we reject the factor 7, and die remaining factor, 9, is the 
quotient. 

Give explanation. What is cancellation? Upon what principle is 
it based ? Give first explanation. 
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94Lm Whenever the dividend and divisor are each composite 
numbers, the factors common to both may first be rejected 
without altering the final result (87^ Prin. IIL) 

2. What is the quotient of 24 times 56 divided by 7 times 

48? 

OPEKATION. Analysis. 

24X56 4x0X3fX$ , ^ We first m- 

= = 4, Ans. dkcate the op- 

7x48 !^X0X$ eration to be 

performed by 
writing the nunbers which constitute the dividend above a line, and 
those which constitute the divisor below it Instead of multiplying 
24 by d6, in the dividend, we resolve 24 into the factors 4 and 6, 
and 56 into the factors 7 and 8 ; and 48 in the divisor into the £bc- 
tors 6 and 8. We next cancel the factors 6, 7, and 8, which are 
common to the dividend and divisor, and we have left the factor 4 
in the dividend, which is the quotient 

Note. When all the &ctor8 or numbers in the dividend are can- 
celed, 1 should be retained. 

9S« If any two numbers, one in the dividend and one in 
the divisor, contain a common factor, we may reject that &ctor« 

3. In 54 times 77, how many times 63 ? 

Analysis. In this example we see that 9 will 
divide 54 and 63 ; so we reject 9 as a factor of 54, 
and retain the &ctor 6, and also as a factor of 63, 
and retain the factor 7. Again, 7 will divide 7 in 
the divisor, and 77 in the dividend. Dividing 
both numbers by 7, 1 will be retained in the 
divisor, and 11 in the dividend. Finally, the 
product of 6 X 1 1 = 66, the quotient 

4. Divide 25 X 16 X 12 by 10 X 4 X 6 X 7. 

OPERATION. Analysis. In 

5 4 )2 this, as in the pre- 

iiXHxift 5x4 ceding example, we 

= =^ = 2f reject all the fac- 

l'0XrfX0X7 7 tors that are com- 

i mon to both divi. 

dend and divisor, 

Give second exp\ttn&^oiL« 
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and we have remaining the factor 7 in th&divisory and the fiictors 5 and 
4 in the dividend. Completing the work, we have ^ =z 2f , Ans, 

From the preceding examples and illustrations we derive 
the following 

Rule. I. Write the numbers composing the dividend above 
a horizontal line^ and the numbers composing the divisor 
below it. 

II. Cancel aU the factors common to both dividend and 
divisor, 

III. Divide the product of the remaining fotdors of the div- 
idend by the product of the remaining fouitors of the divisor j 
and the result tvill be the quotient. 

Notes. 1. Rejecting a factor from any number is dividing the number 
by that &ctor. 

2. When a &ctor is canceled, the unit, 1, is supposed to take its 
place. 

3. One &ctor in the dividend will cancel only one equal fi&ctor in the 
divisor. 

4. If all the Actors or munbers of the divisor are canceled, the 
product of the remaining factors of the dividend will be the quotient. 

6. By many it is thought more convenient to write the fiictors of 
the dividend on the right of a vertical line, and the factors of the divisor 
on the left. 

EXAMPLES FOR PRACTICE. 

1. What is the quotient of 16 X 5 X 4 divided by 20 X 8 ? 



4 



FIRST OPERATION. SECOND OPERATION. 

^ 2, Ans. 

2. Divide the product of 120 X 44 X 6 X 7 by 72 X 33 X 14. 

Rule, first step? Second? Third? What is the effect of rejecting 
a &ctor ? What is the quotient when all the fiictors in the divisor are 
caaoded? 



72 
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^ 



10 



iit0x44x$x^ 10x« 



nxiixu 

$ $ St 



s 



= ¥=6|, Ans. 



SECOND OPESATION. 







St 






u 



s 



ii0 



10 



20 



6|, Am. 

3. Divide the product of 33 X 35 X 28 by 11 X 15 X 14 

Ans. 14. 

4. What is the quotient of 21 X H X 26 divided hj 14 X 
13? Ans. 33. 

5. Divide ^e product of the numbers 48, 72, 28, and 5, by 
the product of the numbers 84, 15, 7, and 6, and give the 
result Ans. 9^. 

6. Divide 140 X 39 X 13 X 7 by 30 X 7 X 26 X 21. 

Alls. 4J. 

7. What is the quotient of 66 X 9 X 18 X 5 divided by 
22 X 6 X 40 ? Ans. 10 J. 

8. Divide the product of 200 X 36 X 30 X 21 by 270 X 
40 X 15 X 14. Ans. 2. 

9. Multiply 240 by 56, and divide the product by 60 mul- 
tiplied by 28. Ans. 8. 

10. The product of the numbers 18, 6, 4, and 42 is to be 
divided by the product of the numbers 4, 9, 3, 7, and 6 ; what 
is the result? Ans. 4. 

11. How many tons of hay, at 12 dollars a ton, must be 
given for 30 cords of wood, at 4 dollars a cord ? Ans. 10 tons. 
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12. How many firkins of butter, each oontaimng 56 pounds, 
at 13 cents a pound, must be given for 4 barrels of sugar, each 
containing 182 pounds, at 6 cents a pound ? Ans. 6 firidns. 

13. A tailor bought 5 pieces of cloth, each piece containing 
24 yards, at 3 dollars a yard. How many suits of clothes, at 
18 dollars a suit, must be made from the cloth to pay for it? 

Ans. 20 suits. 

14. How many days' work, at 75 cents a day, will- pay fiiir 
115 bushels of com, at 50 cents a bushel ? Ans. 76§ days. 

GBEATEST COMMON DIVISOR. 

96* A Common Biviaor of two or more numbers is a 
number that will exactly divide each of them. 

97* The Greatest Goounon Divisor of two or more num- 
bers is the greatest number that will exactly divide each of 
them. 

Numbers prime to each olh^ are such as have no common 
divisor. 

KoTB. A eommon diviaor is sometimes called a Common Measare ; 
and the greatest common dzrisor, the Qreatest Common Measure. 

CASE I. 

08. When the numbers are readily factored. 

1. What is the greatest common divisor of 6 and 10 ? 

Ant. 2. 

oPEBATiON. Analysis. We readily find by inspection 

6 . » 10 that 2 wiU divide both the given numbers; 

~ -^ hence 2 is a common divisor; and nnce the 

° " ^ quotients 3 and 6 have no common factor, but 
are prime to each other, the oominon divkor, 
2| must be the greatest common divisor. 

2. What is tl^ gireatest QMopuon divtiKNT of ^^ 

yfBtA is a common divisor ? The greatest common divisor } A 
eommon measare I I3ie greatest commoBmesscife I "^jVluiit is Case I ? 
Give ooalyBis. 

4 



8 


<^£BATION. 

42 . . 63 . . 105 


7 


14 . . 21 . . 35 




i» • • u • • 
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Analysis. We obsenre that 8 
will exactly diyide each of the given 
numbers^ and that 7 will exactly 
divide each of the resulting quo- 
tients. Hence, each of the given 

numbers can be exactly divided by 3 

oX7 :='2ly Ans. tunes 7 ; and these numbers must be 

component factors of the greatest 
common divisor. Now, if there were any oiher component factor of 
the greatest common divisor, the quotients, 2, 3, 5, would be exactly 
divisible by it But these quotients are prime to each other. Hence 
8 and 1 vncM the component factors of the greatest conmion divisor 
sought. 

3. What is the greatest cmnmon divisor of 28, 140, and 280 ? 

OPERATION. Analysis. We first divide by 4 ; 

then the quotients by 7. The re- 
sulting quotients, 1, 5, and 10, are 
prime to each other. Hence 4 and 
7 are all the component factors of 

. ^^ ^ the greatest common divisor. 

4 X 7 = 28, Am. ^ 

From these examples and analyses we derive thie following 

Rule. L Write the numbers in a line, with a vertictd Une 
at the left, and divide hy anyfiictor common toaU the numbers. 

II. Divide the quotients in like manner, and continue the 
division tiU a set of quotients is obtained that have no common 
factor, 

III. Multiply aU the divisors together, and the product tnH 
be the greatest common divisor sought. 

examples for practice. 

1. What is the greatest common divisor of 12, 36, 60, 72 ? 

Ans. 12. 

2. What is tiie greatest common divisor of 18, 24, 30, 36, 
42? Ans.9Q. 



4 


28 . . 140 . . 280 


7 


7.. 35.. 70 




1 . . 5 . . 10 



Rule, first step ? Second? Third? 
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8. What is the greatest common divisor of 72, 120^ 240, 
384? ^ns. 24. 

4. What is the greatest common divisor of 36, 126, 72, 
216? -4«<. 18. 

5. What is the greatest common divisor of 42 and 112 ? 

Ans, 14. 

6. What is the greatest common divisor of 32, 80, and 
256? ^ns. 16. 

7. What is the greatest common divisor of 210, 280, 350, 
630, and 840 ? Ans. 70. 

8. What is the greatest common divisor of 800, 525, 225, 
and 375 ? Am. 75. 

9. What is the greatest common divisor of 252, 630, 1134, 
and 1386 ? An$. 126. 

10. What is the greatest common divisor of 96 and 544 ? 

An$. 32. 

11. What b the greatest common divisor of 468 and 1184 ? 

Ans. 4. 

12. What is the greatest common divisor of 200, 625, and 
150? Am. 25. 

CASE II. 

99. When the numbers can not be readily factored. 

As the analysis of the method under this case depends upon 
three properties of numbers which have not been introduced, 
we present them in this place. 

I. An exact divisor divides any number of times its dividend. 

II. A common divisor of two numbers is an exact divisor 
of their sum. 

HI. A common divisor of two numbers is an exact divisor 
of their difference. 



What is Case 11 ? What is the first principle upon which it is 
founded ? Second ? Third ? 
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1. What is the greatest common divisor of 84 and 203 ? 



OPERATION. 
203 

168 



84 


2 


70 


2 


14 


2 


14 


2 








35 

28 



7, Ans. 



Analysis. We draw two vertical 
Hnes, and place the larger number on 
the right, and the smaller number on 
the left, one line lower down. We 
then divide 203, the larger number, by 
84, the smaller, and write 2, the quo- 
tient, between the verticals, the prod- 
uct, 168, opposite, under the greater 
mmiber, and the remainder, 35, below. 
We next divide 84 by this remamder, 
writing the quotient, 2, between the verticals, the product, 70, on the 
left, and the new remainder, 14, below the 70. We again divide the 
last divisor, 35, by 14, and obtain 2 for a quotient, 28 for a product, 
and 7 fcH: a remainder, all of which we write in the same order as in 
the former steps. Finally, dividing the last divisor, 14, by the last 
remainder, 7, and we have no xeBkaimier. 7, the last divisor, is the 
greatest common divisor of the given numbers. 

In order to show that the last divisor in such a process is 
the greatest common <H visor, we will first trace the work in the 
rererse order, as indicated by the arrow line below. 



84 



70 



14 



14 



OPERATION. 7 divides the 14, as proved 

by the last division; it will 

also divide two times 14, or 28, 

(L) Now, as 7 divides both 

itself and 28, it will divide 35, 

their sum, (IL) It will also 

divide 2 times 35, or 70, (I;) 

and since it is a common 

divisor of 70 and 14, it must 

divide tlieir sum, 84, which 

is one of the given numbers, 

(n.) It will also divide 2 

times 84, or 168, (T;) and 

since it is a common divisor of 168 and 35, it must divide their 

sum* 203, the larger number, (11.) Hence 7 is a common divisor 

of the given numbers. 

Again, tracing the work in the direct order, as indicated below, we 



a 



203 



168 



35 



28 



2 



^ 



Give analysis. 



70 



2 



14 



2d 

t 
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know that the greatest ocnomon dmeKMr^ whaieoer it be^ must divide 

^ 2 times 84, or 168, (L) Then 

203 since it will divide both 168 

and 203, it must divide their 
^^^ difference, 35, (ILL) It will 

also divide 2 times 35, or 70, 
(I;) and as it will divide both 
35 70 and 84, it must divide their 

difference, 14, (IH) It will 
also divide 2 times 14 or 28, 
(I;) and as it will ^vide both 
28 and 35, it must divide their 
d^erenee, 7, (III;) hence, U 
cannoi be greater than 7* 

Thus we have shown, 

Ist That 7 is a comman cUvitor of the given nombers. ' 

2d. That their greatest oommon divisor, whatever it be, 

cannot be greaiter than 7. Hedce it most be 7. 

From ihis example and analysis, we derive the following 

BuLE. I. Draw two verticalsy and write the tyTO numberSf 
one on each eide, the greater number one line above the l&s* 

n. Divide the greater nun^er by the less, writing the quO" 
tiewt between 4he verticals, the product under the dividend, and 
the remainder below. 

HL Divide the less number bg the remainder, the but divisor 
by the last remainder, and so on, till nothing remains. The 
last divisor will be the greatest common divisor sought 

IY» ^ more than two numbers be given, Jtrst Jindfhe greatest 
common divisor of two of them, and then of this divisor and one 
of ^e remaining numbers, and so i>n to the last; the last common 
divisor found wiU be the greatest common devisor of all the 
given numbers. 

KofBS. 1. When moxe than two numbers are g^ven, it is better to 
begin with the least two. 

2. If at any point in the operation a jprime number occur as a re- 
mainder, it must be a common divisor, or the given numbers have no 
common divisor. 

Bule, first step > Second? Third? Fourth? What relation have 
numbera when their difference is a prime number ? 
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EXAMPLES FOB PRACTICE. 

1. What is the greatest common divisor of 221 and 5512 ? 



OPEBATION. 



221 


2 




4 


208 


1 


Jm. 13 


1 




6 





5512 
442 

1092 
884 

208 
13 

78 

78 



2. Find the greatest common divisor of 154 and 210, 

Ans^ 14, 
8. What is the greatest common divisor of 316 and 664? 

Ans. 4. 

4. What is the greatest common divisor of 679 and 1869 ? 

Ans. 7. 

5. What is the greatest common divisor of 917 and 1495 ? 

Ans. 1. 

6. What is the greatest common divisor of 1313 and 4108 ? 

Ans. 13. 
7; What is the greatest common divisor of 1649 and 5423? 

Am. 17. 

The following examples may be solved by either of the fore- 
going methods. 

8. John has 35 pennies, and Charles 50 : how shall they 
arrange them in parcels, so that each boy shall have the same 
number in each parcel ? Ans. 5 in each parceL 

9. A speculator has 3 fields, the first containing 18, the 
second 24, and the third 40 acres, which he wishes to divide 
into the largest possible lots having the same number of acres 
in each; how many acres in each lot? Ans. 2 acres. 
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10. A farmer had 231 bushels e£ wheat, and 273 bushels 
of oats, which he wished to put into the least number of bins 
containing the same number of bushels, without mixing the 
two kind^what number of bushels must each bin hold ? 

• Ans. 21. 

11. A village street is 332 rods long; A owns 124 rods 
front, B 116 rods, and C 92 rods; they agree to divide their 
land into equal lots of the largest size that will allow each 
one to form an exact number of lots ; what will be the width 
of the lots ? Ans. 4 rods. 

12. The Erie Bailroad has 3 switches, or side tracks, of the 
following lengths: 3013,' 2231, and 2047 feet; what is the 
length of the longest rail that will exactly laj the track on 
each switch ? Ans. 23 feet. 

13. A forwarding merchant has 2722 bushels of wheat, 
1822 bushels of com, and 1226 bushels of beans, which he 
wishes to forward, in the fewest bags of equal size that will 
exactly hold either kind of grain; how many bags will it 
take? An$. 2885. 

14. A has 120 dollars, B 240 dollars, and C 384 dollars ; 
they agree to purchase cows, at the highest price per head that 
will allow each man to invest all his money; how many 
cows can each man purchase? Ans. A 5, B 10, and C 16. 

MULTIPLES. 

lOO* A Knltiple is a number exactly divisible by a 
given number; thus, 20 is a multiple of 4. 

lOl. A Common Multiple is a number exactly divisible 
by two or more given numbers ; thus, 20 is a common multiple 
of 2, 4, 5, and 10. 

103. The Least Common Multiple is the least number 
exactly divisible by two or more given numbers ; thus, 24 is 
the least common multiple of 3, 4, 6, and 8. 

What is a multiple ? A common multiple ? The least common 
multiple? 
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IAS. From the defimtion (lOA) it is evident that the 
product of two or more numbersy or an j number of times their 
product, must be a common multiple of the numbera. Hence, 
A common multiple of two or more numbers may W found by 
multiplying the given nutnberp together. 

104. To find the least common multiple. 

FIRST MfetHOD. 

From the nature of prime numbers we derive the follow- 
ing principles : — 

L If a number exactly contain another, it will contain aQ 
the prime factors of that number. 

n. If a number exactly contain two or more numbers, it 
will also contain all the prime facUnrs of those numbers. 

III. The least nuinber that will exactly contain all the 
prime factors of two or more numbers, is the least common 
multiple of those numbers. 

1. Find the least common multiple of 30, 42, £6, and 78. 

OPERATION. Analysis. The 

SO = 2 X 3 X 5 number cannot be 

42 = 2 X 3 X 7 ^^^ ^^^^^ ^^' ^'^ 

ttft -^ 9 V S V 1 1 ^ must contain 78 ; 

I7Q Z 9 V Q V iq ^^^^ ^* ™"®* ^^'' 

7» — iS X 3 X 10 tarn the factors of 

2X 8 X 18 X 11 X 7 X 5 = 80080,uln*.^®'^^^ ^ ^^ 

We here have all the prime Actors of 78, and also all the factors of 
66, except the factor 11. Annexing 11 to the series of factors, 

2 X 3 X 13 X 11, 
and we have all the prime factors of 78 and 66, and also all the 
factors of 42 except the factor 7. Annexing 7 to the series of factan, 

2 X 3 X 13 X 11 X 7, 
and we have all the prime factors of 78, 66, and 42, and also all the 



How can a common multiple of two or more numbers be found ? 
First principle derived from prime numbers? Second? Third? 
Oire analysk. 
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&ctor8 of 30 except the factor 5. Annezmgd to the series of fiicton, 

2 X 3 X 13 X 11 X 7 X 5, 

and we have all the prime factors of each of the giyen numbers ; and 
hence the product of the series of &ctors is a common multiple of 
the given numbers, (IL) And as no factor of this series can be 
omitted without omittii^ a factor of one of the given numbers, the 
product of tiie series is ^e least common multiple of the given 
numbers, (IIL) 

From this example and analysis we deduce the followiDg 

Bulb. L Receive the gieen numbers into their prime factors, 

IL Take aU the prime factors of the largest numbery and 

such prime factors of the other numbers as are not found in the 

largest number^ and their jproduct vnU he the least common 

multiple. 

Note. 'When a prime &ctor is r^eated in any of the given numbers* 
it must be xoed as many times, as a fiictor of the multiple, as the 
greatest number o€ tknes it appears in any ^ the given numbers. 

EXAMPLES FOB PRACTICE* 

2. Find the least common multiple of 7, 35, and 98. 

Ans. 490. 

3. Find the least common multiple <^ 24, 42, and 17. 

Ans. 2856. 
4^ What is the least common multiple of 4, 9, 6, 8 ? 

Ans. 72. 

5. What is f}ie least common multiple of 8, 15, 77, 385 ? 

Ans. 9240. 

6. What is the least common multiple of 10, 45, 75, 90 ? 

Ans. 450. 

7. What is tbe least conunon multiple of 12, 15, 18, 35 ? 

Ans. 1260. 



Role, first step ? Second ? What caution is given ? 
4» 



2 


OPERATION. 

4..6,.9,.12 


2 


2. 


• t5*»«^»« b 


3 


3. .9.. 3 


3 


3 
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SECOND METHOD. 

lOtI* 1. What 18 the least common multiple of 4^ 6, 9, 
Imdl2? 

Analysis. We first write 
the given numbers in a series, 
with a vertical line at the left 
Since 2 is a factor of some of 
the given numbers, it must be 
a factor <^ the least common 
multiple sought Dividing as 

2X2X3X3 = 36, Ans, ^^V ^^ ^® numbers as are 

divisible by 2, we write the 
quotients and the undivided number, 9, in a line underneath. We 
now perceive that some of the numbers in the second line contain 
the factor 2 ; hence the least common multiple must contain another 
2, and we again divide by 2, omitting to write down any quotient 
when it is 1. We next divide by 3 for a like reason, and still again 
by 3. By this process we have transferred all the factors of each 
of the numbers to the left of the vertical ; and their product, 36, 
"taiust be the least common multiple sought, (104, UL) 

2. What is the least common multiple of 10, 12, 15, and 75 ? 

Analysis. We read- 
ily see that 2 and 5 are 
among the &ctors of the 
given numbers, and must 
be factors of the least 

2X5X2X3X5 = 300, ^«,. r^Xi^jJ^i^ 

that is divisible by either of these factors or by their product ; thus, 
we divide 10 by both 2 and 5 ; 12 by 2 ; 15 Uy 5 ; and 75 by 5. 
We next divide the second line in like manner by 2 and 3 ; and 
afterwards the third line by 5. By this process we collect the 
factors of the given numbers into groups ; and the product of the 
factors at the left of the vertical is the least common multiple sought. 

3. What is the least common multiple of 6, 15, 35, 42, 
and 70? 



Give explanation. 



2,5 


OPERATION. 

10.. 12.. 15.. 75 


2,3 


6.. 3.. 15 


5 


5 

• 



3,7 
2,5 
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OPEBATION. Analysis. In this oper- 

15 . . 42 . • 70 ation we omit the 6 and 35, 

"T T ~ because they are exactly con- 

o . . 2 . , 10 tamed in some of the other 



3X7X2X5 = 210, Am. given nnmbers; thus, 6 is 

contamed in 42, and 35 in 
70 ; and whatever will contain 42 and 70 must contain 6 and 35. 
Hence we have only to find the least common multiple of the re- 
maining numbers, 15, 42, and 70. 

From these examples we derive the following 

BuLE. I. Write the numbers in a line, omitting any of the 
smaller numbers that are factors of the larger, and draw a 
vertical line at the left. 

IL Divide by any prime factor^ or factors, that may he con* 
tained in one or more of the given numbers, and torite the quotients 
and undivided numbers in a line underneath, omitting the Vs. 

III. In Uke manner divide the qtu>tients and undivided nwm" 
hers, and continue the process till all the factors of the given 
numbers have been transferred to the left of the verticaL Then 
multiply these factors together j and their product wiU be the least 
common multiple required. 

EXAMPLES FOR FBACTIOB. 

4. What is the least common multiple of 12^ 15^ 42, and 
60? Ans. 420. 

5. What is the least common multiple of 21, 35, and 42 ? 

Ans. 210. 

6. What is the least common multiple of 25, 60, 100, and 
125? Ans. 1500. 

7. What is the least common multiple of 16, 40, 96, and 
105? Ans. 8360. 

8. What is the least common multiple of 4, 16, 20, 48, 60, 
and 72 ? Ans. 720. 

9. What is the least common multiply pf 84, 100, 224, and 
300? ' Ans. 16800. 



Eule, first step ? Second ? Third > 
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10. What is the least common multiple of 270y 189, 297, 
2i3? Ans. 187110. 

11. What is the least common multiple of 1, 2, 3, 4, 5, 6, 7, 
8,9? Jn$. 2520. 

12. What is the smallest snin of money for which I could 
purchase an exact number of books, at 5 dollars, or S dollars, 
or 4 dollars, or 6 dollars each ? Ans. 60 dollars. 

13. A &rmer has 3 teams ; the iBrst can draw 12 barrels 
of flour, the second 15 barrels, and the third 18 barrels; 
what is the smallest number of barrels that will make ihll 
loads for any of the teams ? Ans. 180. 

14. What is the smallest sum of money with which I can 
purchase cows at $30 each, oxen at $55 each, or horses at 
$105 each? Ans. $2310. 

15. A can shear 41 sheep in a day, B 63, and C 54 ; what 
is the number of sheep .in the smallest flock that would furnish 
exact days' labor ^or each of them shearing alone ? 

Ans. 15498. 

16. A servant being ordered to lay out equal sums in the 
purchase of chickens, ducks, and turkeys, and to expend as 
little money as possible, agreed to forfeit 5 cents for every fowl 
purchased more than was necessary to obey orders. In the 
market he found chickens at 12 cents, ducks at 30 cents, and 
turkeys at two prices, 75 cents and 90 cents, of which he im- 
prudently took the cheaper; how much did he thereby for- 
feit? ' Ans. 80 cents. 



CLASSIFICATION OF NUMBERS. 

Numbers may be classified as follows : 
106. L As JBven and Odd. 
107« n. As Prime and Composite. 

"What is the first classification of numbers ? "What is an even num- 
ber? An odd number? Second classification? A prime number? 
A composite number ? 
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108* HI. As Integral and IVacHanaL 

An Integral Number, or Integer, expresses whole things. 
Thus, 281 ; 78 hoys ; 1000 books. 

A Frftetional NuttLlMr, or Fnurtioii, expresses eqtial parts 
of a thing. Thus, half a dollar; three-fourths of an hour; 
seven-eighths of a mile. 

lOO* IV. As Abstract and Concrete. 

110. y. As Simple and (hny^ound. 

A Simple NimLbeir is either im abstract number, or a 
concrete number of but one denomination. Thus, 48, 926; 
48 dollars, 926 miles. 

A CrOmpouHd Ntimber is a concrete number whose value is 
expressed in two or more different denominations. Thus, 32 
dollars 15 cents ; 15 dajs 4 hours 25 minutes ; 7 miles 82 
rods 9 feet 6 inches. 

Ill* VI* As Like and Unlike* 

Like Numbers are numbers of the same unit value. 

If simple numbers, thej must be all abstract, as 6, 62, 487 ; 
or ull of one aaid the same denomination, as 5 apples, 62 ap- 
ples, 487 apples; and, if compound numbers, thej must be 
used to express the same kind of quantity, as time, distance, 
itc. Thus, 4 weeks S days 16 hours ; 1 week 6 days 9 
hours; 5 miles 40 rods; 2 miles 100 rods. 

XTnlike Numbers kre numbers bf different unit values. Thus, 
75, 140 dollars, and 28 miles; 4 hours 30 minutes, and 5 
bushels 1 peck. 



Vnoit is the thii'd classiilcatiQ'ii? What it aii integral number > A 
fractional number ? What is the fourth classificaMon ? An abstract 
number? A concrete number ? What is the fifth classification ? A 
simple number ? A compound number ? Sixth classification ? What 
are like nuinbeirs ? Unlike numbers i 
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FRACJnONS. 

DEFINITIONS, NOTATION, AND NUHERATfON. 

113. If a unit be divided into 2 equal parts, one of the 
parts is called one haJif. 

If a unit be divided into 3 equal parts, one of the parts is 
called one thirds two of the parts two third$. 

If a unit be divided into 4 equal parts, one of the parts is 
called one fourth^ two of the parts two fouiihsy three of the 
parts three fourths. 

If a unit be divided into 5 equal parts, one of Hhe parts is 
called one fifih^ two of the parts two ffths^ three of ihQ parts 
three fifths^ &c 

The parts are expressed bj figures; thus. 



One half is written 


\ 


One fifth is written 


i 


One third 


u 


* 


Two fifths " 


f 


Two thirds 


a 


f 


One seventh " 


+ 


One fourth 


M 


1 


Three eighths " 


f 


Two fourths 


« 


i 


Five ninths " 


i 


Three fourths 


(( 


* 


Eight tenths " 


A 



Hence we see that the parts into which a unit is divided take 
their namey and their vo/sc^, from the number of equal parts 
into which the unit is divided. Thus, if we divide an orange 
into 2 equal parts, the parts are called hcdves ; if into 3 equal 
parts, YAiVcb; if into 4 equal parts, ^ur^«, &c. ; and each 
third is less in value than each hcdf and each fourth less than 
each third; and the greater the nuanber of parts, the less 
their value, « 

"When a unit is divided into any number of equal parts, one 
or more of these parts is a fractional part of the whole number, 
and is called dk fraction. Hence 

113. A Fraction is one or more of the equal parts of a 
unit. 

De&ne a fraction. 
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114:« To write a fraction, two integers are required, one 
to express the number of parts into which the whole number 
is divided, and the other to express the number of these parts 
taken. Thus, if one dollar be divided into 4 equal parts, 
the parts are called fourths^ and three of these parts are 
called three fourths of a dollar. This three fourths may be 
written 

3 the number of parts taken. 

4 the number of "parts into which the dollar is divided. 

lis. The Denominator is the number below the line. 
It denominates or names the parts ; and 
It shows how manj parts are equal to a unit. 

116. The Numerator is the number above the line. 
It numerates or numbers the parts ; and 
It shows how manj parts are taken or expressed by 
the fraction. 

IIT. The Terms of a fraction are the numerator and de- 
nominator, taken toother. 

118* Fractions indicate division^ the numerator answering 
to the dividend, and the denominator to the divisor. Hence, 

no. The Value of a fraction is the quotient of the nu-^ 
merator divided by the denominator. 

ISO. To analyze a fraction is to design^ and describe 
its numerator and denominator. Thus, f is analyzed as fol<r 
lows : — 

4 is the denominator^ and shows that the unit is divided 
into 4 equal parts ; it is the divisor. 

3 is the numerator^ and shows that 3 parts are taken ; it is 
the dividend, or integer divided. 

3 and 4 are the termSj considered as dividend and divisor. 

The value of the fraction is the quotient of 3 -7- 4, or J. 



How many numbers are required to write a fraction ? Why ? De- 
fine the denominator. The numerator. What are the terms of a frac- 
tion? The value? What is the analysis of a fraction ? 



EXAMPLES FOB P&A.OTICS. 

Express the Mowing fractions by llgatc6 : — 

1. Seven eighths. 

2. Three twenty-fifths, 
8. IS'ihe (me hundredths. 

4. Sixteen thirtieths. 

5. Thirty-one one hundred eighteenths* 

6. Seventy-five ninetg-sixths. 

7. Two hundred fifty-four ^«r hundred fartg-^irds. 

8. Eight mne hundred iwentg^fiarsts* 

9. One thousand two hundred thirty-two seoenitg^e thovr 
sand six hundredths. 

10. Nine hundred six two hundred Jdrtg-three th&usand 
i^ghtg-seconds. 

Bead and analyze tlse following fiaotions : 

11» 1%; -^9 A* if 5 ff ; Try* yift"* wt* 
12. T^; tWAt; tWV; t^; tr**;^; i^;v 

131. Fractions are distinguished as Proper and Improper. 

A Proper I^riu^tion is one whose numiefatdr is less than its 
denominator; its value is less than the Unit, 1. Thus> ^ -fgj 
-^, a are proper fractions. 

An Improper Frai^Mi is one whose numeratoir equals or 
exceeds its denominator; its Tlaiiie h iie^er less than the 
unit, 1. Thus, f , f , ^y ^, ^, -^^ are improper fractions. 

ISS. A Xixed NtimbA is a number expressed by an in- 
teger and a fraction ; thus, 4|^, 17^1, 9^ are mixed numbers. 

ISS. Since fractions indicate division, all changes in the 
terms of a fraction will affect the valtie of that fraction according 
to the law's of division ; and we have only to modify the lan- 
guage of the General Principles of Division (87) by substi- 
tuting the words numerator^ denominator^ ^ixxdi fraction^ or vaUae 

AVhat is a proper fraction? An anproper fraction^ A misled 
number } What do finctions indicate ? 
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of the Jractiany for the words dividend, divisor^ and quotienty 
respectively, and we shall have the foUovdng 

OEKE&AL PRINCIPLES OP FRACTIONS. 

134:« Frin. I. Multiplying the numerator multiplies the 
frcKtion, and dividing the numerator divides the fraction. 

Prin. n. Multiplying the denominator divides thefraction^ 
and dividing the denominator multiplies the fraction. 

Frin. III. MuUiplging or dividing both terms of the frac^ 
tion hy the same number does not alter the value of the fraction. 

These three principles may be embraced in one 

(GENERAL LAW. 

\^tSm A change in the nxtmerator produces a like change 
in the value of the fraction ; but a change in the denomina- 
tor i^roefticex an 0P?6siTE change in the value of the fradion. 

REDUCTION. 

CASE I. 

136« f reduce fractions to their lowest terms. 

A fraction is in its lowest terms when its numerator and de- 
nominator are prime to each other i that is, when both terms 
have no common divisor* 

!• Reduce the fraction f| to its lowest terms. 

first OPERATION. ANALYSIS. Dividing both 

AA 2:^ |4 ::= x| z= 4, Ans. terms of a fraction by the same 

number does not alter the value 
of the fraction or quotient, (194^ IH;) hence, we divide both 
terms of ff, by 2, both terms of the result, f^, by 2, and both terms 
of this result by 3. As the terms of 4 are prime to each other, the 
lowest terms of ^ are \, We have, in effect, canceled aU the fac- 
tors common to tiie numerator and denominator. 

First general prmciple ? Second ? Third ? General law ? What 
ifl meant by reduction of fractions? Case I is what? What is 
meant by lowett tem$t Give aaalysiB. 
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SECOND OPEBATION. In this Operation we have divided 

12 ) 4ft = 4 Ans, ^^^^ terms of the fraction by their 

greatest common divisor, (97,) and 
thus performed the reduction at a single division. Hence the 

BuLE. Cancel or reject all factors common to both numeror 
tor and denominator. Or, 

Divide both terms by their greatest common divisor, 

EXAliPLES FOB PRACTICE. 

2. Reduce \%^ to its lowest terms. Ans. ^. 

3. Reduce §|} to its lowest terms. * Ans* ^, 

4. Reduce ||^ to its lowest terms. Ans. ^. 

5. Reduce f || to its lowest terms. 

6. Reduce sVr'^ ^ ^^ lowest terms. 

7. Reduce -^^^ to its lowest terms. 

8. Reduce iV^? ^ ^^ lowest terms. 

9. Reduce f ^f } to its lowest terms. Ans, ^. 

10. Reduce ||^ to its lowest terms. Ans. ^. 

11. Reduce -t^i^ to its lowest terms. Ans. ^^* 

12. Express in its simplest form the quotient of 441 divided 
by 462. Ans. f^. 

13. Express in its simplest form the quotient of 189 di- 
vided by 273. Ans. -f^. 

14. Express in its simplest form the quotient of 1344 di- 
vided by 1536. Ans. ^ 

CASE n. 

137. To reduce an improper fraction to a whole 
or mixed number. 

1. Reduce ^^ to a whole or mixed number. 

OPERATION. Analysis. Since 

^=:324-4-15 = 21-ft = 21f, Ans. ^^ fifteenths equal 

1, 324 fifteenths are 
equal to as many times 1 as 15 is contained times in 324, which is 
21^ times. . Or, since the numerator is a dividend and the denom- 

Kule. Case IT is what ? Give explanation. 
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Inator a divisor, (11§,) we reduce the fraction to an equivalent 
whole or mixed number, by dividing the numerator, 324, by the 
denonunator, 15. Hence the 

Rule. Divide the numerator hy ike denominator. 

Notes. 1. When the denominator is an exact divisor of the numer- 
ator, the result will be a whole number. 

2. In all answers containing fractions, reduce the fractions to their 
lowest terms. 

EXAlfPLES FOB PRACTICE* 

2. In -^ of a week, h6w many weeks? An9. If. 

3. In ^^ of a bushel, how many bushels ? Ans, 23f • 

4. In ^1-1^ of a dollar, how many dollars ? 

5. In ^^ of a pound, how many pounds ? * Am, 54J-. 

6. Reduce -^^ to a mixed number. 

7. Reduce -^^ to a whole number. 

8. Change -^^f^ to a mixed number. Ans, 18§. 

9. Change ^^-^ to a mixed number. 

10. Change ^^4^^^ to a mixed number. Ans. 1053|J. 

11. Change ^^Ji^ to a whole number. Ans. 7032. 

CASE III. 

I38. To reduce a whole number to a fraction hav- 
ing & givon denominator. 
1. Reduce 46 yards to fourths. 

OPERATION. Analysis. Since in 1 yard there are 4 fourths, 

4g in 46 yards there are 46 times 4 fourths, which are 

4 184 fourths = i|^. In practice we multiply 46, 

the number of yards, by 4, the given denominator, 

-ifA, Ans* ajid taking the product, 184, for the niunerator of a 

fraction, and the given denominator, 4, for the de- 
nominator, we have l^. Hence we have the 

Rule. Multiply the whole number hy the given denominator / 
take the product for a numerator^ under which write the given 
denominator* 



Rule. Case in is what? Give explanation. Rule. 
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NoTB. A whole number is reduced to a fractioikal form by wrifiiig 

1 under it for a denominator ; thus, 9 = f . 

EXAMPLES FOR PRAOTIOE. 

2. Reduce 25 bushels to eighths of a busheL Ans, ^§a. 

3. Reduce 63 gallons to fourths of a gallon. Ans. ^{2. 

4. Reduce 140 pounds to sixteenths of a pound. 

5. In 56 dollars, how manj tenths of a dollar ? Ans* ^^ 

6. Reduce 94 to a fraction whose denominator is 9. 

7. Reduce 180 to serenty-fiflhs. 

8. Change 42 to the form of a ffactkm. Jns, ^. 

9. Change 247 to the form of a fraction. 

10. Change 347 to iBk fraction Vhbse denominator «hall 
b6 14. * Am. A|jft. 

CASE lY. 

lSt9« To reduce a mixed number to an improper 
fraction. 

1. In 5j dollars, how many ei^thil of a dollat*? 

OPEBATIOIV. 

5 1 Analysis. Since in 1 dollar there are 8 eighths, 

g in 6 dollars there are 6 times 8 eighths, or 40 

-— eighths, and 40 eighths -f- 3 eighths == 43 eighths, 

^*, Am, or ^. From tiiis operation we derive the following 

Rule. Multiply the whole number hy the denominator of 
the fraction; to the product aid the num^riOolr, and under the 
gum wriie the denominator, 

EXAMPLES FOB FRACTtOB. 

2. In 4^ dollairs, how inany half dollteird P Ans. f. 

8. In 71f weeks, how many seYefiths 6f a week ? 

4. In 841} acres, tow many fourths ? Ans. ^y^, 

5. Change 12/^ years to twelfths. 

6. Change 56^ to an improper fractioiL Ans* ^^ 

7. Reduce 21/^ to an improper fraction. Ans. J^ J^. 

8. Reduce 225|| to an improper fraction. Ans, -^f f^. 



Case lY is what ^ Oive explanation. Bole* 
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9. In 96^(7, how many oae hundred twentieths ? 

10. In 1297^4, how many eighty-fourths ? Am. i Qg; ^ ^ 

11. What improper fraction will express 400§^ ? 

CASE y. 

ISO. To reduce a fraction to a given denominator. 

As fractions may be reduced to lower terms*hj division, 
they may ako be reduced to higher terms by multiplicaticm ; 
and all higher terms mvst be multiples of the lowest tenns. 
(103.) 

1. Reduce { to a fraction whose denominator is 20. 

OPEBATION. A2f ALY&IS. We &8t divide 20, the 

20 -^ 4 = 5 required denominator, by 4, the denomi- 

nator of the given fraction, to fuscertain 
_£ X o __ 1- ^ ^^^ if it be a multiple of this term, 4. The 
4^5 division shows that it is a multiple, and 

that 5 is the factor which must be em- 
ployed to produce this multiple of 4. We therefore multiply both 
terms of f by 5, (1949) and obtain y^j the desired result Hence the 

BuLE. Divide the required denominatar iy the denomintxtar 
of the given fraction, ctnd mvUipljf both ter^ns of the fraction bg 
the quotient. 

SXAMFLE6 FOR FBAOTieE. 

2. Reduce f to a fraction whose denominator is 15. 

Ans. ^. 
8. Reduce f to a fraction whose denominator is 35. 

4. Reduce |f to a fraction whose denominator is 51. 

Ans. f f. 

5. Reduce $$ to a fraction whose denominator is 150. 

6. Reduce ^J| to a fraction whose denominator is 3488. 

Ans. mi- 

7. Reduce -y J^ to a fraction whose denominator is 1000. 



Case V is what? How are fractions reduced to higher tenns? 
What are all higher tenns ? Give analysis. Rule. 
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CASE VI. 

131. To reduce two or more fractions to a com- 
mon denominator. 

A Common Denominator is a denominator common to two 
or more fractions. 

1. Reduce f and f to a common denominator. 

OPERATION. Analysis. We multiply the tenns of the 

3^5 first fraction by the denominator of the second, 

— = ji c^d the terms of the second fraction by the 
^ X O denominator of the first, (134.) This must re- 
ft w ^^ duce each fraction to the same denominator, 

— ^.8 for each new denominator wiU be the product 
5X4 of the given denondnators. Hence the 

Rule. MuUiply the terms of each frciciion hy the denondnor 
tors ofcMthe other fractions* 

NoTB. Mixed numbers must first be reduced to improper fractions. 

EXAlfPLES FOB PRACTICE. 

2. Reduce }, ^ and f to a common denominator. 

Ans. if, if, if. 

3. Reduce f and ^ to a common denominator. 

4. Reduce f , -^^ and f to a common denominator. 

^^. m^ Uh ii»- 

5. Reduce f , |, §, and ^ to a common denominator. 

Ans. iM, §41, «SI, 4!l- 

6. Reduce ^, 4, and f to a common denominator. 

7. Reduce {, 2^, j, and ^ to a common denominator. 

8. Reduce 1|, -^^ and 4 to a common denominator. 

Case YI is what ? Wliat is a common denominator ? Give analysis. 
Rule. . 



CASE yn. 

133. To reduce fractions to the least common de- 
nominator. 

The Least Common Denominator of two. or more fractions 
is the least denominator to which they can all be reduced, and 
it must be the least conmion multiple of the lowest denom- 
inators. 

1. Reduce ^, f , and -^^ to the least common denominator. 

Analysis. We first find 

the least common multiple 

of the given denominators^ 

which is 24. This must be 

2X3X2X2 = 24 the least common denom- 





OPERATION. 


2,3 


6 ..8. .12 


2,2 


4.. 2 



inator to which the frac- 
^ ^^^ tions can be reduced. (UL) 
We then multiply the terms 
of each fraction by such a 
number as will reduce the fraction to the denominator, 24. Re- 
ducing each fraction to this denominator, by Case V, we have the 
answer. 






Since the common denominator is already determined, it is 
only necessary to multiply the numercUars by the multipliers* 
Hence the following 

Rule. I. Mnd the least common muUipb of the given cfe- 
nominatars, for the least common denominator. 

n. Divide this common denominator hy each of the given 
denominators, and mtdiiplg each numerator hy the eorrespond- 
ing quotient. The products wiU he the new numerators. 

EXAMPLES FOR PRACTICE. 

2. Reduce ^, ^, J J, and ^ to their least common de- 
nommator. Ans. ^, ^, HJ, ^f ^. 

3. Reduce j-, f* f^^ ^ to their least common denominator. 



What is Ctae YII ? What must be the least common denominator ? 
Oive analysis. Rule, first step. Second. 
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4 Reduce f , ^^ f , and 6 to tbeir least ocmunon denomi- 
nator. An$. ]^, 2V5r> iff » ■%^- 

5. Reduce 5^, 2^, and If to their least common denomina- 
tor. Ans. 4^, J^, igi. 

6. Reduce ^^ f , f , and |- to tiieir least common denomi- 
nator. Am. m^nhHim^ 

7. Reduce }, ^^ f , 2^^ and -j^ to their least common de- 
nominator, Ans. ^11, T%V> i^» tif> T%- 

8. Change f , ^, 3}^ 9, and ( to equivalent firaeti^ms hav- 
^Hfg the least oenunQn denominator. 

9. Change f|, If, |, H^and 6 to equiyal^Qt friusdons hav- 
ing the least common denominator* 

10. Change 2/^, }J, 4, 1§, JJ, and { to equivalent frac- 
tions having the least common denominator. 

11. Reduce ^, }, ^, and ^ to a common denominator. 

12. Reduce {, -f, 2f , and j- to a common denominator. 

13. Reduce |f , -^y §, and 3-^ to equivalent fractions hav- 
ing a common denominator. Am. |f , |^, f^, ||. 

14. Change ^^ f, and f to equivalent fractions having a 
common denominator. Ans. ^^, A*W» ^ftW- 

15. Change ^, 7^, f ^, and 5 to equivalent fractions hav- 
ing a common denominator. Ans. f|, i^^, |^, ^^. 

16. Change ^, 6^, -^, 7, f, and 1^ to equivsdent fractions 
having a common den(H9iiMi<tQr. 

ADDinON: 

138. 1. What is the sum of i, f, f, and | ? 

OPERAIION. Analysis. Since the 

i + i + i + i = J^z=i2, Ans. gi^ea fractions have a 

common denominator, 8« 
their sum may be found by adding their niunerators, 1, 3, 5, and 
7, and placing the sum, 16, oyer the common denominator. We 
thus obtain ^ =z 2, the required sum. 

2. Add ^, A, tjV, ^, and ^^. Ans. 2J. 

8. Add ^, V^, tV, tV, fir, and if J»s. 2^ 
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6. What is the sum of ^, ^, /j^y, t^, and m? 
6. Whatisaiesumof2ft,2^,iJJ,ili,aiidf|f? 

134. 1. What is t^ sum off and f? 

OPERATION. Analysis. In 

f + f=H + H = *^«^5^* = ll»-4««- whole numhew 

tre can add like 

numbers oidy, or thM6 having the 8am« auit Y&lae; fid in firactiona 
we can ddd Ihe niuaerat6rs when ih^ have a eutAmoa deaominator, 
but not otherwise. As f and ^ have not a common denominator, 
we first reduce them to a common denominatory and then add the nu- 
merators, 27'-f~ ^^ = ^9 ^^ dame as whole numbers, and pkce the 
sum over the common denominator. Hence the following 

Bulk. L When necmsarg^ re4uee the Jhxeti&ns to a com' 
mon or to their least common denomtnator^ 

IL A(M the numeraiorsj and place the sum over the oommoti 
denominator* . 

K^ra. If ihe amcnmt IM in impcope^ fmctkiti, redact it td a Whole 
or a mixed number. 

EXAMPLES FOR PRACTICE. 

2. Addf tof -4»#- fi* 

3. Add t to if ^ns. IfJ* 

4. Add f , i, f , and A* Jns. 1^. 
6. Add H, fi and ^. J^ns. l^rf^ 
6. Add ^, ^, ^ff, and tV- ^^* i' 

8. Add f , i, f , t, I, f , h h and ft- ^«*- ^aVift. 

9. Add 7^, 5f , and 10|. 

OPERATION. ANALYSIS. The sum of the frao- 

i4.2-L A— 111 lions J, I, and fialH 5 the sum of 

ETIT iSZoa ^e integers, 7, 5, and 10, is 22j 

' "T" ** « *^^ "^-ff— and the sum of both fractions 

Jns. 23}| and integers is 23^. Henoer 



Give second explanation? Rule, first step. Second. 
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To add cuxed numbers, add the fraciians and integers eep* 
aratefyf and then add their eums. 

XoTB. If the mixed numbers are small, they may be reduced to im- 
proper fractions, and then added after the usual method. 

10. Whatisthesumof 14|,3/^y,lS,and JJ? Am. 21 JJ. 

11. What is the sum of |, 1/^^, 10|, and 5 ? Ans. 18/^. 

12. What is the sum of 17^, 18^, and 263^ ? 

13. What is the sum of ^, |J, 1^, 3, and ^ ? 

14. What is the sum of 125f 327 iV, and 25^? Ans. 478^. 

15. What is the sum of iJJ, |J, 1 A, j-|, and ^ ? ' 

Ans. mi. 

16. What is the sum of 3^^, 2if, 40f, and 10^^ ? 

17. Bought 3 pieces of doth containing 125^, 96}, and 
48 j yards ; how many yards in the 3 pieces ? 

18. If it take 5^ yards of doth for a coat, 3 J yards for a 
pair of pantaloons, and j^ of a yard for a vest, how many yards 
'will it take f^ all? Ans. 9^^. 

19. A farmer divides his farm into 5 fields ; the first con- 
•tains 26f^7 acres, the second 40^f acres, the third 51f acres, 
the fourth 59f acres, and the fifth 62 § acres ; how many acres 
inthe&rm? Ans. 241 j^. 

20. A speculator bought 175| bushels of wheat for 205^ 
dollars, 325f bushels of barley for 296f dollars, 270^f bush- 
els of com for 200^ dollars, and 437^ -bushels of oats for 
156f f dollars ; how many bushels of grain did he buy, and how 
much did he pay for the whole ? a f 1209^^ bushds. 

* 1 859ff dollars. 

SUBTRACTION. 

ISff. 1. From T^Jy take ^. 

OPERATION. Analysis. Since the given 

A — A = A^=f> Ans. fractions have a common denom- 
inator, 10, we find the difference 
by subtracting 3, the less numerator, fix>m 7, the greater, and write 

How «» mixed numbers added ? Qlve note. 
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the remainder, 4, over the common denominatori lOL We thus 
obtain ^=|, the required difference^ 

2. From f take ^, Ans. ^. 

3. From fj take ^i. Ans, ^. 

4. From |l^ take ^. Ans. j^* 

5. From ^ take f^. Ans. ^. 

6. From f^ take -j^. Ans. ^. 

7. From J|| take ^^. Ans. ^. 

136. 1. From f take |. 

OPERATION. Analysis, 

f — t = Jf — |»=^3lr^ = ifir=iV. ^««- As in whole 

numbers, ve 

can subtract ZtA:e numbers only, or those haying the same imit value, 
so, we can subtract fractions only when they have a common de- 
nominator. As f and ^ have not a common denominator, we first 
reduce them to a common denominator, and then subtract the 
less numerator, 30, from the greater, 32, and write the difference, 2, 
over the common denominator, 36. We thus obtain ^=:^, the 

required difference. Hence the following 

«. . ' • ■ 

Rule. I. When necessary^ reduce the Jraettohs to a 
common denominator. 

II. Subtr<ict the numerator of the sukrcihend from the 
numerator of the minuend^ and place the difference over the 
common denominator. 

EXAMFLBS FOB PRACTICE, 

2. From ^ take f . Ans. ^. 

3. From i^ take f . Ans. ^. 

4. Subtract ^ from §. Ans. •^. 

5. Subtract -^ from -j^. Ans. ^. 

6. Subtract f J from ^fjf. Ans. ^. 

7. Subtract ,4^ from |§. Ans. ^^y. 

8. What is the difference between 9 J and 2J ? 



Give explanations. Rule, first step. Second. 
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OPEBATIOV. Akaltcos. We first reduce the Irac- 

9± ^^ 9 JL tional parts, ^ and f , to a common denom- 

2^ := 2i%- inator, 12. Since we cannot take ^ from 

A» "''^^ *^^ 1 = ii to ^, which mdies |4, 

6^ -4n*. and ^ from ^^ leaves ^. We now add 1 

to the 2 in the subtrahend, (50,) and say* 
3 from, 9 leaves 6. We thus obtain 6^, the difference required. 

Hence, to subtract mixed numbers, we may reduce the 
fractional parts to a common denominator^ and then evhtrad 
the jraetional and integral parti eeparaiefy* Or, 

We mqy reduce the mixed numbers to improper fractions, 
and subtract the less from the greater by the usual method. 

9. From ^ take 3}. Ans. 4|2. 

10. From 25^ take 9^. Ans. 16^. 

11. From 4f take ||. 

12. Subtract 1| from & 

13. Subtract 120^ from 450f Am. 330|f. 

14. Subtract ^^ from 3-/^. Ans. B^^. 

15. Find the difference between 49 and 75^. 

16. Find the differ^ikee between 227f and 196f. 

17. From a cask of wine containing Sl|^ gallons, 17f gal- 
lons were drawn ; how many gaUom remained ? Ans. 13|. 

18. A fanner, having 450^ atsrea oi land, sold 304} acres ; 
how many acres had he left ? Ans. 145^|. 

19. If flour be bought for 6j- dollars per barrel, and sold 
for 7§ dollars, what will be the gain per barrel ? 

20. From the sum of f and 3^ take the difference of ^ 
and 5^. Ans, 3|^. 

21. A man, having 25} dollars, paid 6^ dollars for coal, 2^ 
doUars for dry goods, and f of a dollar for a pound of tea ; 
how much had he left ? Ans. $16^j(. 

22. What number added to 2f will make H ? Ans. 4f|. 

23. What fraction added to ^ will make ^J ? Ans. ■^. 

In how many ways may mixed numbers be subtracted ? AVliat are 
they? 
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24. A gentleman, having 2000 dollars to divide lunong his 
three sons, gave to the first 912^ dollars, to the second 545^ 
dollars, and to the third the remainder ; how much did 
the third receive ? Ans. $542-^. 

25. Bought a quantity of coal for 136-^ dollars, and of 
lumber for 350§ dollars* I sold the coal for 184^ dollars, and 
the lumber for 41 6f dolfaurs. How much was mj whole gain? 

Jh9. $114|V- 

MULTIPLICATION. 
CASE I. 

ISn". To multiply a fraction by an integer. 

1. If 1 yard of cloth cost ^ of A dollar, how much will 5 
yards cost ? 

OPERATION. Analysis. Since 1 yard cost 

3 ^ 5 =z JU. zz: 3 J Ans. ^ fourths of* a dollar, 5 yards 

will cost 5 times 3 fourths of a 
dottar, or 15 fourths, equal to 3| dollars. A £racti(»i is multiplied 
by multiplying its numerator, (1$K4«) 

2. If 1 gallon of molnsses cost ^ <rf a doUar^ how much 
will 5 gallons cost ? 

OPERATION. Analysis. Since 5, the 

J»X5 = i=li Ans, multiplier, isa factor of 20, the 

denominator, of the multipli- 
cand, we perform the multiplication by dividing the denominator, 
20, by the multij^er, 5, and we have |^, equal to If dollars. A 
fraction is multiplied by dividing its denominator, (1!^4.) Hence, 

Jt/iMpfying a fraction consists in mtdtiplying its numerator , 
or dividing its denominator. 

Note. Always divide the denominator when it is exactly divisible 
by the multiplier. 

EXAMPLES FOB FRA€TICI^« 

8. Multiply ^ by 5. Ans. V = 2f 

4. Multiply A by 7. Ans. l^. 



Case I is what ? Give explanations. Deduction, 
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5. Multiply ^ by 12. Ani. 7f 

6. Multiply ^ by 63. Ans. 15. 

7. Multiply 5i by 9. 

OPEBATION. Analysis. In multiply- 

5;l ing a mixed number, we first 

g* Qp multiply the fractional part, 

■ 54 z= JUL "'^^ ^®^ *^® integer, and 

4J JUL V 9 = 19 19wL *^^ ^® *^*^ products ; or we 

45 ■« ^ " y- reduce the mixed number to 

an improper fraction, and 
then multiply it. 



49^ 



. 8. Multiply 7i by 12. Ans. 91f 

9. Multiply ^ by 8. Ans. 5^. 

10. Multiply yjy by 51. Ans. 2. 

11. Multiply 15f by 16. Ans. 250. 

12. Multiply ^^J^ by 22. Ans. 16|. 

13. If a man earn 8^ dollars a week, how many dollars 
will he earn in 12 weeks ? 

14. What will 9 3rards of silk cost at |^ of a dollar per 
yard? 

15. What will 27 bushels of barley cost at f of a ddlar 
per bushel ? Ans* 23| dollars. 

CASE II. 

138. To multiply an integer by a fraction. 

1. At 75 dollars an acre, how much will f of an acre of 
land cost ? 

FIRST OPERATION. ANALYSIS. 3 fifths of an 

5 ) 75 price of an aero. ac^e wiU coSt three times as 

much as 1 fifth of an acre. 

15 cpBtof^ofaaacro. Dividing 75 doUars by 5, we 

3 have 15 dollars, the cost of 



Ans. 45 ««a««« ^ofan acre, which we mul- 

tiply by 3, and obtain 45 
dollars, the cost of f of an acre. 

Explain the process of multiplying mixed numbers. What is Case 
H? Give Brst explanation. 
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SECOND OPERATION. 
75 price of 1 acre. 

3 



5 ) 225 cost of 3 acres. 

*^ ^ of an acre. 



Ans. 45 « 



Or, mnlliplying the price 
of 1 acre by 3, we have the 
cost of 3 acres ; and as ^ 
of 3 acres is the same as 
{ of 1 acre, we divide the 
cost of 3 acres by 5, and 
we have the cost of f of an 
acre, the same as in the first 
operation. Hence, 

Ahdtiplying hy a fira/cHon c&ruuts in mvUiptying hy the nu- 
.tnercUor and dividing hy ike denominator of the muUiplier, 

15 

ijl^ Note. By nsiiig the vertical line and 

± Q cancellation, we shiall shorten, and com- 

^ ^ bine both operations in one. 



45, Ans, 

EXAMPLES FOB PRACTICE. 

2. Multiply 3 by J. Am. IJ. 

3. Multiply 100 by t\. Am. 64^. 

4. Multiply 105 by if Ans. 85. 
5 Multiply 19 by if . Ans. S^f 
6. Multiply 24 by 6|. 



OPERATION. 



24 



6f 



15 = 1 of 24; Or,* 
144 

159, Ans. 



53 



159, Ans. 



7. Multiply 42 by 9f 

8. Multiply 80 by 14^^. 

9. Multiply 156 by f^. 
10. At 8 dollars a bushel, what will f of a bushel of clover 

seed cost ? 



Analysis. We 
multiply by the in- 
teger and fraction 
8eparately,and add 
the products; or, 
reduce the mixed 
number to an im- 
proper fraction, 
and then multiply by it. 

Ans. 409^. 

.Ans. 1165. 

Ans. 108. 



Give second explanation. Note. Deduction. 



11. If ft iaai!i imvfl 36 miles a day, h^w niwiy miles will 
he travel in 10 J days ? ^Am. 384 miles- 

12. If a village lot be worth 450 dollars, what is xV ^ '^ 
worth? J^r^* 262^ dollars. 

13. At 16 dollars a ton, what is the cost pf 2 J tons of hay ? 

CASE III. 

139. To multiply a fraction by a fraction. 
1. At I of a dollar per bushel, how much will f of a boshel 
of corn cost? 

OPERATION. AnAI*Y8IS. 

lstft«|N I -5- 4 = ^, coat of ^ «f a bushel. Sincelbush- 

M>t6m ,iSLXS = A, ♦*«*<*« ** elcostfofa 

' *^ 7f:; \? , ! dollar,*ofa 

wboiework, f X f = A = f , ul»«. buahel will 



Or, i 



jt cost f times f of a doUar, or 3 times 

\^\ of a dollar. Dividing f of a 



^ _3 dollar by 4, w« hftve ^, the cost of 



1 __. j^ j^ J of a bushel A fractioQ is di- 
^ ' vided b)r multiplying its denomina- 

tor, (194«) Multiplying the cost of ^ of a bushel by 3, we have -fq 
of a dollar, the cost of f of a bushel. It wffl readily be seen that we 
have multiplied together the two numerators, 2 and 3, for a new 
numerator, and the two denominators, 3 and 4, for a new denom- 
inator, as shown in the whole work of the operation. Henee, for 
multiplication of fractions, we have this general 

KuLE. I. Reduce aU iniegers cmd mixed numbers to 
Improper fmcHons. 

II. MMphf together the »umer(xtor$ far a new numerator, 
and the dencnninators for a new denominator. 

Note. Cancel all factors common to numerators and denominators. 

EXAMPLES FOB PBACTICE. 

2. Multiply f by |. Jns. i. 

3 Multiply I by f. Jns. ^. 

4. Multiply ii by |f . Ans. ^. 

5. Multiply 4^ by f Ans. 3f 



What is Case III } Give e3q[)lanation. Rule, first step ^ Second ? 
What shall he done with common lactox%^ 



MULlIFIICaTION. lOfi 

6. Whl^ k the product of ^, f 1^, and j^ ? Jms. ^. 

7, Whal ia the product of If, f, 2, and 5^ ? ulitt. ll|f 
8* What is the produet cf f of ^, f <^ f of |, and f of 

W 

OPERATION. Or, 

4 *0 ^ 6 J( jr «{ 80 
o 



».^ 


;i 


7 


6 


li 





i 


$ 


It 


Uf- 


4L 


|{ 






Note. Fractions with the word of between &em 
are sometimes called compound fractions. The word 

ofvR simply an equivalent for the. sign of makipUca- 

^n, and signifies that the numbers between which ^^i ^ » 

it is placed are to be multiplied together. ^" 1 * — TD* 

9. Multiply ^Y of 2i by i of 7f Am. \\\. 

10. Multiply^of 16by^of26f. Ans. 85^. 

11. What is the product of 3, J of |, and f of 3| ? 

12. What is the value of 2J times I off of li? Ans. 2. 

13. What is the value of J of ^ of If times J of 8 ? 

14. What is the product of 12J multiplied by 5^ times 6J ? 

Arts. 464^^. 

15. At f of a dollar per yard, what will f of a yard of" 
cloth cost ? Atis. \ of a dollar. 

16. If a man own f of a iressel, and sell f of his share, 
what part of the whole vessel will he sell ? 

17. When oats are worth j- of a dollar per bushel, what is 
j of a bushel worth ? 

18. What will 7f pounds of tea cost, at f of a dollar per 
pound ? Am. 4j-^ dollars. 

19. What is the product of 9f by 4§ ? 

9f 

42 23 2 

Z^ product by 4. Or, 9? X4| = ~ X~ = 46. 

6f " " f. / * J 



Am. 46 « «4f. 



What does " of* signify wljen placed between two fractions ? What 
is a compound fraction ? 

5* 
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To multiply mixed numbers together we may either mul- 
tiply by the integer and fractional part separately, and then 
add their products; or, we may reduce both numbers to 
improper fractions, and then multiply as in the foregoing rule. 

20. Multiply 12} by 8 j^. Ans. 108|. 

21. What cost 6 1 cords of wood, at 2f dollars a cord ? 

22. What cost } of 2 J tons of hay, at llfV dollars a ton ? 

Ans. $21^. 

23. What will 8| cords of wood cost, at 2f dollars per 
cord ? ' Ans. 22^ j^ dollars. 

24. What must be paid for ^ of 6^ tons of coal, at f of 7^ 
dollars per ton ? 

25. A man owning j- of a farm, sold -J of his share ; what 
part of the whole farm had he left ? Ans. }^. 

26. Bought a horse for 125} dollars, and sold him for ^ of 
what he cost; how much was the loss? Ans. $25^^^^. 

27. A owned $ of 123f acres of land, and sold f of his 
share ; how many acres did he sell ? Ans. 49^^ 

28. If a family consume 1^ barrels of flour a month, how 
many barrels will five such families consume in 4^ montha? 

DIVISION. 

CASE I. 

140. To divide a fraction by an integer. 

1. If my horse eat -^ of a ton of hay in 3 months, what 
part of a ton will last him 1 month ? 

OPERATION. Analysis. If he eat ^ of a ton in 

^ -7- 3 = -j^, Ans. 3 months, in 1 month he viU eat | of 

^ of a ton, or ^ divided by 3. Since 
a fraction is divided by dividing its numerator^ (134,) we divide 
the numerator of the fraction, ^, by 3, and we have ^, the answer. 

2. If 3 yards of ribbon cost f of. a dollar, what will 1* yard 
cost? 

Case I is what ^ Give first explanation. 
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OPEBATION. Analysiis. Here we cannot exactly 

s .i. 3 — - 5 ^fig^ divide the numerator by 3; but, since a' 

fraction ig divided by multiplying the 
denominator, (I34L9) we multiply the denominator of the fraction, 
{, by 3, and we have ^, the required result Hence, 

Dividing a fraction consists in dividing its numercUor, or 
multiplying its denominator. 

NoTB. We divide the numerator when it is exactly divisible by the 
divisor; otherwise we multiply the denominator. 

EXAMPLES FOR PSACTICE. 

3. Divide | by 2. Ans. ^. 

4. Divide ^ by 3. Ans. f, 

5. Divide ^ by 5. Ans. f|^ 

6. Divide y*^ by 25. 

7. Divide |^ by 14. Ans. ^^ 
S. Divide 4i by 21. Ans. '^. 

9. K 6 pounds of sugar eo6t f of a dollar, how much wiU 
1 pound cost ? 

10. At 7 doUars a barrel, what part of a barrel of flour cui. 
be bought for } of a dollar ? Ans. ^. 

11. If a yu^ of cloth cost 5 dollars, what part of a yard 
can be bought for f of a dollar ? Ans. ^. 

12. If 9 bushels of barley cost 7^ dollars, how much will 1 
bushel cost ? 

OPERATION. Note. We reduce the mixed number 

7-1 = -^ to an improper fraction, and divide as 

3^^9=1^, Ans. *^°^®- 

13. If 12 barrels of flour cost 76^ dollars, how much will 

1 barrel cost ? 

' • * . '■■• 

OPERATION. Analysis. Here we first divide as in 

12 ) 761^ simple numbers, and we have a remainder 

of 4^. We reduce this remainder to an 

6f , Ans. improper fraction, ^, which we divide (as 
in Ex. 1,) and annex the result, |, to the partial quotient, 6,^ and 
we have 6f , the requir^ result 

Give second explanation. Deduction. 
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14» How maaj tiipes wiU 16| gaUons of eilor fifi a vessel 
that holds d gallone ? Am. 5^. 

15. If 9 men consume f of 9| pounds of meat in a day, 
how much does each man consume ? Asu, i^^ pound. 

16. A man paid $99fi for 4 cows ; how much was that 
apiece? Jim- fd4f|» 

141. To divide an integer by a fraction. 

1. At 2 of a dollar a yard, how many yards of cloth can be 
bought for 12 dollars ? 

FQtST oifWMJi'naK. Analysis. M msmy yards as | of a 

22 dollar, the price of I yard, is contained 

A times in 12 doUars. Integers cannot be di- 

Tided by fovrth^f because they are not of 

3) 48 the same denomination. Beducing^ 12 dol- 

1 6 yards. ^* ts^ffmtth^ by mditiplyiBg, we have 48 
fwsrilis ; and 3 fourths lb contained m 48 
JbtirA$ 16 times, the nqovired awnber of yards. 

BBCOSV OPERATION. ANALYSIS. Here we divide the integer 

3 \ 22 by the lun&emtor of the fraction, and nral- 

' tiply the qnoftient Iqr tiie denominator,, 

^ which produces the saipe result as in the 
4 first operation. Hence, 

16 yards. 

Dividing hy a fraction eotmsiB in muUiplyir^ hy the denamr' 
inatoTf and dividing hf the numerator of the divisor. 

EXAMPLES FOB PRACTICE. 

2. Divide 18 by f. Ans. 48. 

3. Divide 63 by y^. Am. 117. 
4 Divide 42 by f . Ans. 49. 

5. Divide 120 by t^. Ans. 205f. 

6. Divide 316 by ^. Ans. 977^ 

Case n is what? Oiye first esFplanation. Second* Bediiction. 
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7. Heir wsmj bushels of oats, worth f of a doQtar p«r bushel, 
-will pay fw } of a barrel of flour, worth 9 dollars a barrel ? 

8. If ^ of an acre of land sell for 21 doUars, what will an 
acre sell for at the same rate? Ans. $49. 

9. WheB potatoes are worth | of a dollar a bushel, and 
com I of a dollar a bushel, how many bushels of potatoes are 
equal in value to 16 bushels of com ? Ans. 22^. 

10. If a man can chop 2f cords of wood in a day, in how 
many days can he chop 22 cords ? 

OPERATION. 

2f = V 

22 Anax^TSIS. We reduce the mixed number 

^ to an improper fraction, and then diyide the 

integer in ihe same manner as by a proper 



^\i-?? fraction. 

Am. 8 dajKfc 

11. Divide 75 by 13^. ^ Ans. 5i§. 

12. Divide 149 by 24f Ans. Q^. 

13. A farmer distributed 15 bushed of com among some 
poor persons, giving them If bushels apiece; among how 
many persons did he divide it ? 

14. Divide I of 320 by I of &i. Am. 25f. 

15. Bought i of 7i cords oi wood for j- of $32 1 how much 
did 1 cord cost ? Ans. $3-}. 

16. A father divided 183 acres of land equally among his 
sons, giving them 45 J acres apiece ; how many sons had he ? 

Ans. 4. 

CASE III. 

143* To divide a fraction by a fraction. 

1. How many pounds of tea can be bought for 4^ of a dol- 
lar, at § of a dollar a pound ? 



How divide by a mixed number ? Cwie ni Ui ^h«.t'. 
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OPERATION. AhALYSIS. As 

Fint step, ii X 3 = fj n»»y pounds as f 

B^ndMtk iJ -i- 2 == IJ = If. ®^ * ^^^^ ^ ^'^- 

11 2 11 d 11 tained times in \\ 

wK«io -«,ir r- - = — X -= — =14, Ans,ot a dollar. 1 is 

wh.i.w»k,jg 3 ^. g g t. contained in H, H 

times, and ^ is con- 
tained in \^ 3 times as many times as 1, or 3 times |^, irhich is f | 
times, which is the number of pounds that could be bought at } of 
a dollar per pound ; but f is contained but ^ as many times as }, 
and f j divided by 2 gives ||, equal to If times, or the number of 
pounds that can be bought at } of a dollar per pound. 

We see in the operation that we have multiplied the dividend by 
the denominator of the divisor, and divided the result by the numer- 
ator of the divisor, which is in accordance with 140 for dividing a 
fraction. Hence, by inverting the terms of the divisor, the two 
fractions will stand in such relation to each other that we can mul- 
tiply together the two upper numbers for the numerator of the quo- 
tient, and the two lower numbers for the denominator, as shown in 
the operation. For division of fractions, we have this general 

RutE. I. Seduce integere and mixed numbers to improper 
fractions, 

II. Invert the terms of the divisoTj and proceed as in mtdti- 
plication. 

Notes. 1. The dividend and divisor mav be reduced to a common 
denominator, and the numerator of the dividend be divided by the nu- 
merator of the divisor ; this wiQ give the same result as the ihile. 

2. Apply cancellation where practicable. 

EXAMPLES FOB PRACTICE. 

2. Divide i by }. 

3. Divide f by ^. 

4. Divide \ by }js. 

5. Divide ^ by /j. 

6. Divide J by J5. 

7. How mafty times is ^ contained in | ? 

8. How many times is ^ contained in IJ ? Ans. 8f . 

Rule, £rst step. Se^nd. What otiier method is mentioned ? 



Ans. 


H- 


Ans. 


3J. 


Ans. 


ta' 


Ans,, 


. if- 


Ans, 


if- 


Ans, 


lj»^. 
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9. How msokj times is -/g^ contained in f {• ? Jlns. 2f . 

10. How many times is ^ oontained in j-^ ? 

11. How many tUnes is ^ of } contained in f of 2^ ? 

12. What is the quotient of ^^ of 4, divided by | of 3} ? 

13. What is the querent of ^ of ( of 36 divided by 1} 
times •§ ? Ans, 3^. 

14. What is the value of — ? 

OPERATION. 



This example 



~ — ~ o • "I" — ~^ — = fc Mns. is only another 

4f ¥ ^ 8 fi fiHg form for ex- 

pareBsing divis- 
ion of fractions ; it is sometimes called a complex JracHon, and the 
process of performing the division is called reducing a complex /rue 
tion to a simple one. 

We simply reduce the upper number or di^end to an improper 
fraction, and the lower ntunber, or divisor, to an improper fraction, 
and then divide as before. 

15. What is the value of — ? Ans. J|. 

11* 

16. What is the value of — -? Ans. 20. 

T 

A 

17. What is the value of -^^2 Ans. /^j. 

a of J 

18. What is the value of - — -? Ans. 1. 

i 

19. What is the value of ^ ^^ * ? Ans. f 

fof4i 

20. If a horse eat f of a bushel of oats In a day, in how 
miany days will he eat 5 J^ bushels ? Ans. 14. 

21. If a man spend If dollars per month for tobacco, in 
what time will he spend lOf dollars ? Ans. 6§ months. 



"What is a complex fraction ?^ 
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22. How many times will 4| gaDens of campliene 611 a 
yessel that holds ^ of | of 1 gallon ? udiw. 10^. 

23. If 14 acres of meadow land prodoee d2§ tons of hay, 
how many tons will 5 acres produce? Jms. 11§. 

24. If 2 yards of silk cost $3^, how mnek less than $17 
will 9 yacdBi cost ? u^ns. $2f . 

25. If f of a yard of cloth cost ^ of a dollar, how much 
will 1 yard cost ? 

26. A man, having $10, gave ^ of his money for clover 
seed at $dj^ a bushel ; how much did he buy? Ans. 2 busL 

27. How many tons of hay can be purchased for $119^, 
at $9f per ton? Jns, 12/(y. 

PROMISCUOUS EXAMPLES. 

1. Beduce ^y ^, |> and i to equivalent fractions whose de- 
nominators shall be 24. Ans. ^f , |f , i^, ^ 

2. Change ^ to an eqaivftlent finctioa having 91 ibr its 
denominator Atis. j-f . 

8. Find the least conmion denominator of f^ I§) ^ of f , 2, 

4. Add 4i, J, t of li, 3, and H. 

5. Find the difference between f of 6/jy and ^ of 4^. 

6. The less of two numbers is 4756|, and their difference 
is 1282 V yr^Bt is the greater number? Ans, 4885/^. 

7. What is the difference between the continued products of 
3,i,?,4f,.and3J,f,4,f? Am. 3J5- 

4 ■ 2 J 

8. Reduce the fractions — and — to their simplest form. 

9. What number multiplied, by f will produce 1825 J ? 

An$. 30434. 

10. A farmer had ^ of Ms sheep m one pasture, \ in an- 
other, and the r^nainder, which were 77, in a third pasture ; 
how many sheep had he ? An$. 140. 

11. What will 7| cords of wood cost at J of 9^ dollars per 
cord? Arts. $24if 
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12. At ^ of a dollar per busbel^ bpw many tmshels oi apples 
can be bought for 5| dollars ? 

13. Paid $1837^ for 7350^ bushels of oats ; how much was 
that per bushel ? Ans. ^ of a dollar. 

14. If 235i acres of land cost $4725f , how much wiU 628 
acres cost ? Ans. $12601. 

15. A xoan, owning | of an iron founderj, sold ^ of bis share 
for$540£$ what was the value of the foandery? Jn$, $4055 1. 

16. § of J of what number is ^^ ^ less than 14f ? 

^^ Ans. 27. 

17. A merchant bought 4J cords of wood at $3^ por cord, 
and paid for it in cloth at f of a dollar per yard ; how many 
yards were required to pay for the wood ? 

^ 18. How many yards of cloth, f of a yard wide, will line 
20J yards, 1^ yards wide ? Ans. 34^. 

19. If the dividend be {, and the quotient ^9, what is the 
divisor? 

20. If the sum of two fractions be |, and one of them be 
^y what is the other ? Ans. ^ 

21. If the smaller of two fractions be f ^, and their differ- 
ence ^, what is the greater ? Ans. j^f. 

22. If 3 1 pounds of sugar cost 33 cents, how much must be 
paid for 65 J- pounds ? 

23. If 324 bushels of barley can be had for 259^ bushels 
of com, how much bariey can be had for 2000 bushels of 
com ? Ans. 2500 bushels. 

24. A certain sum of money is to be divided among 5 per- 
sons ; A is to have J, B |, C ^^y, D j^j ^^^ E the remainder, 
which is 20 dollars ; what is the whole sum to be divided ? 

Ans. $50. 

25. What number, diminished by the difference between f 
and f of itself, leaves a remainder of 34 ? . Ans. 40. 

26. If f of a farm be valued at $1728, what is the value of 
the whole ? 
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27. Bought 3^0 sheep at $2\ per head ; afterward bought 
435 at Sl{ per head ; then sold f of the whole number at $lf 
per head, and the remainder at $2|; did I gain or lose, and 
how much ? Ans» Lost $44 j-. 

28. If 5 be added to both terms of the fraction i, will its 
value be increased or diminished? Ans. Increased -j^^. 

29. If 5 be added to both terms of the fraction f , will its 
value be increased or diminished ? Ans. Diminished ^. 

30. How many times can a bottle holding ^ of § of a gal- 
lon, be filled from a demijohn containing J of If gallons ? 

Ans. 7^ 

31. Bought i of 7^ cords of wood for ^ of $32 ; how much 
did I cord cost ? 

32. Purchased 728 pounds of candles at 1 6f cents a pound ; 
had they been purchased for 3| cents less a pound, how many 
pounds could have been purchased for the same money ? 

Ans. 953^|. 

33. What number, divided by If, will give a quotient of 
9J? Ans. 12fi. 

34. The product of two numbers is 6, and one of them is 
1846; what is the other ? Ans. yfj. 

35. A stone mason worked 11§ days, and after paying his 
board and other expenses with f of his earnings, he had $20 
left ; how much did he receive a day ? 

36. If f of 4 tons of coal cost $5 J, what will f of 2 tons 
cost ? Ans. $5. 

37. In an orchard } of the trees are apple trees, yV peach 
trees, and the remainder are pear trees, which are 20 more than 
^ of the whole ; how many trees in the orchard ? Ans. 800. 

38. A man gave 6| pounds of butter, at 12 cents a pound, 
for f of a gallon of oil ; how much was the oil worth a gal- 
lon ? Ans. $1. 

89. A gentleman,* having 271^ acres of land, sold ^ of it, 
and gave | of it to his son ; what was the value of the re- 
mainder, at $57^ per acre ? Ans. $4577^^. 
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40. A horse and wagon cost $270 ; the horse cost 1^ times 
as much as the wagon ; what was the cost of the wagon ? 

41. What number taken from 2j- times 12| will leave 
20|? Ans. Hi. 

42. A merchant bought a cargo of flour for $2178j^, and 
sold it for f § of the cost, thereby losing f of a dollar per bar- 
rel ; how many barrels did he purchase ? Ans. 126. 

43. A and B can do a piece of work in 14 days ; A can do 
f as much as B ; in how many days can each do it ? 

Ana. A, 32f days ; B, 24} days. 

44. How many yards of cloth f of a yard wide, are equal 
to 12 yards f of a yard wide ? Ans. 11^. 

45. A, B, and C can do a piece of work in 5 days ; B and 
C can do it in 8 days ; in what time can A do it ? 

'46. A man put his money into 4 packages ; in the first he 
put f , in the second ^, in the third {, and in the fourth the re- 
mainder, which was $24 more than -^ of the whole ; how much 
money had he ? Ans. $720. 

47. If $7 J- will buy 3 J cords of wood, how many cords can 
be bought for $10^ ? Ans. 4|}. 

48. How many times is ^ of | of 27 contained in J of ^ of 
42§? 

49. A boy lost i of his kite string, and then added 30 feet, 
when it was just f of its original length ; what was the length 
at first ? Ans. 100 feet 

50. Bought f of a box of candles, And having used J of 
them, sold the remainder for ^f of a dollar; how much would 
a box cost at the same rate ? -^ns. $5^f . 

51. A post stands ^ in the mud, J- in the water, and 21 feet 
above the water ; what is its length ? 

52. A father left his eldest son ^ of his estate, his youngest 
son ^ of the remainder, and his daughter the remainder, who 
received $1723f less than the youngest son ; what was the 
value of the estate ? Ans. $21114JJ. 
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DECIMAL FRACTIONS. 

143* Decimal Tractionf are fractions which have for 
their denominator 10, 100, 1000, or I with aoj number of 
ciphers annexed. 

NoTBS. 1. The word deeimal is deriTed firom the Latin decern, 
which signifies ten. 

2. Decimal fractions are commonly called deeinutls, 

3. Since iV = lWr» T^^^lifir' *c., the denominators of decimal 
fractions increase and decrease in. a tenfold T»tio» the same as simple 
numhers. 

DECIMAL KOTATIOlf AND KUMERATIOK. 

14:4:« Common Fractions are the common divisions of a 
unit into any number of equal parts^ as into halves, fifths, 
twenty-fourths, &c. 

Decimal Fractions are the decimal divisions of a unit, thus : 
A unit is divided into ten equal parts, called tenths ; each of 
these tenths is divided into ten other equal parts called hun- 
dredths ; each of these hundredths into ten other equal parts, 
called thousandths; and so on. Since the denominators of 
decimal fractions increase and decrease by the scale of 10, the 
same as simple numbers, in writing decimals the denomina- 
tors may be omitted. 

In simple numbers, the unit, 1, is the starting point of 
notation and numeration ; and so also is it in decimals. We 
extend the scale of notation to the left of units' place in 
writing integers, and to the right of units' place in writing 
decimals. Thus, the first place at the 1^ of units is ten% 
and the first place at the right of units is tenths ; the second 
place at the left is hundreds, and the second place at the 
right is hundredths ; the third place 9i the left is thousands, 
and the third place at the right is thousandths ; and so on. 



What are decimal fractions? How do they differ frx»m common 
fractions ? How are they written i 
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The Decimal Point is a period ( . ), which must always be 
placed before or at the left hand of the decimaL Thus, 

-^jj is expressed .6 

T%^ " ** .54 

^^ " ** .279 

Note. The decimal point is also called the SepanOrix, This is a 
oorrect name for it only when it stands between the integral and deci- 
mal parts of the same number. 

# 

.5 is 5 ienlhSy which == ^ of 5 units ; 

.05 is 5 hundredths^ ^ =z ^ of 5 tenths ; 

.005 is 5 thousandths, ^ zzz^oi b hundredths. 

And umrenally, the Tahie <^ a figure in anj decimal place 
ifl -j^ the value of the same figure in the next left hand place. 

The relation of decimals and integers to each other is clear- 
ly shown bj the following 

NUMERATION TABLE. 



ii llllH 



47 53.62418 695 



No 



lQt6g«n. BBCtaub. 

By examining this table we see that 

Tenths are ezpieaaed by one figure. 

Hundredths ^ *^ << two figures. 

Thousandths u u u i\^jq^ u 

Ten thousandths « « ** four « 

And any order of decimals by one figure less than the corre- 
sponding order of integers. 

14LS* Since the denominator of tenths is 10, of hun- 

» ■ ■ ■ ■ 

What is the decimal point } What is it scnnetimeft called } What is 
the value of a figure in any decimal place ? 



118 DECIMALS, 

dredths 100, of thousands 1000, and so on, a decimal may be 
expressed bj writing ^he numerator only ; but in this case 
the numerator or decimal must always contain as many 
decimal places as are equal to the number of ciphers in the 
denominator ; and the denominator of a decimal will always 
be the unit, 1, with as many ciphers annexed as are equal to 
the number of figures in the decimal or numerator. 
The decimal point must never be omitted. 

EXAMPLES FOR PRACTICE. 

1. Express in figures thirty-eight hundredths. 

2. Write seven tenths. 

8. Write three hundred twenty-five thousandths. 

4 Write four hundredths. Ans. .04. 

5. Write sixteen thousandths. 

6. Write seventy-four hundred-thousandths. Jbu, .00074. 

7. Write seven hundred forty-five millionths. 

8. Write four thousand two hundred thirty-two ten-thou- 
sandths. 

9. Write five hundred thousand millionths. 
10. Read the following decimals : 

.05 .681 .9034 .19248 

.24 .024 .0005 .001385 

.672 .8471 .100248 .1000087 

Note. To read a decimal, we first numerate from left to right, and 
the name of the right hand figure is the name of the denominator. We 
then numerate from right to left, as in whole numbers, to read the 
numerator. 

14LG. A mixed number is a number consisting of integers 
and decimals ; thus, 71.406 consists of the integral part, 71, 
and the decimal part, .406 ; it is read the same as 71^^, 
71 and 406 thousandths. 

EXAMPLES FOR PRACTICE. 

1. Write eighteen, and twenty-seven thousandths. 

2. Write four hundred, and nineteen ten-millionths. 

How many decimal places must there be to express any decimal ? 
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3. Write fifty-four, and fiftj'ffour millioiidis. 

4. Eighty-one, and 1 ten-thousandth. 

5. One hundred, and 67 ten-thousandths. 

6. Read the following numbers : 

18.027 100.0067 400.0000019 

81.0001 54.000054 3.03 

75.07^ 9.2806 40.40404 

14:7« From the foregoing explanations and illustrations 
we derive the following important 

PRINCIPLES OP DECIMAL NOTATION AND NUMERATION. 

1. The value of any decimal figure depends upon its place 
from the decimal point : thus .3 is ten times .03. 

2. Prefixing a cipher to a decimal decreases Jts value the 
same as dividing it by ten ; thus, .03 is -^-^ the value of .3. 

3. Annexing a cipher to a« decimal does not alter its value, 
since it does not change the place of the significant figures of 
the decimal ; thus, -j^, or .6, is the same as -f^ig, or .60. 

4. Decimals increase from right to lefb, and decrease from 
left to right, in a tenfold ratio ; and therefore they may be 
added, subtracted, multiplied, and divided the same as whole 
numbers. 

5. The denominator of a decimal, though never expressed, 
is always the unit, 1, with as many ciphers annexed as there 
are figures in the decimal. 

6. To read decimals requires two numerations ; first, /rom 
units, to find the name of the denominator, and second, towards 
units, to find the value of the numerator. 

148* Having analyzed all the principles upon which the 
writing and reading of decimals depend, we will now present 
these principles in the form of rules. 

RULE FOR DECIMAL NOTATION. 

I. Write the decimal the same as a whole number, placing 



What is the first principle of decimal notation ? Second ? Third ? 
Fourth r Fifth } Sixth ? Bule for notation, first step ? 
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ciphers where neeenary to give each eignifieoofU figure its true 
local value. 

n. Place the decmal point before the first figure. 

BULE FOB DECIMAL KUMEBATION. 

I. Numerate from the decimal pointy to determine the de^ 
nominator* 

II. Numerate towards the decimal j>oint, to determine the 
numerator, • 

IIL J^ead the decimal as a whole number^ giving it the name 
or dsMwinaHofn &fihe right hand figure. 

EXAMPLES FOB PBAOTICE. 

1. Write 425 millionths. 

2. Write* six thousand tep-thousandths. 

3. Write one thousand eight hundred fifty-nine hundred- 
thousandths. 

4. Write 260 thousand 8 billionths. 

5. Bead the following decimals : 

.6321 .748243 .2962999 

.5400027 .60000000 .00000006 

6. Write five hundred two, and one thousand six millionths. 

7. Write thirty-Ofoe, and two ten^'miffionths. 

8. Write eleren thousand, and eleven hundred-thousandths. 

9. Write nine million, and nine billionths. 

10. Write one hundred two tenths. Ans. 10.2. 

11. Write one hundred twenty-four thousand three hun- 
dred fifteen thousandths. 

12. Write seven hundred thousandths. 

13. Write seven hundred-thousandths. 

14. Bead the following numbers : 

12.36 9.052 62.9999 

142.847 82.004 1858.4583 

1.02 40005 27.00045 

■ - ■ ■• 

Second ? Rule for numeration, first step ? Second ? Third } 
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BEDUCnON. 
CASB I. 

149. To reduce decimals to a common denominar 
tor. 

1. Reduce .5, .375, 3.25401, and 46.13 to their least com- 
mon decimal denominator. 

OFSRATION. AiTALTSid. A common denominator must eon- 

.50000 ^^ ^ many dednud places as is equal to the 

, ,37500 greatest number of decimal figures in any of the 

325401 ^^^ decimals. We find that the third number 

4.fi'l<5000 co^*a"w five decimal places, and hence 100000 

4:0.louuu must be a common denominator. As ftuwftTiwg 

ciphers to decimals does not alter their Talue,(144.,3)we give to each 

number five decimal places by annexing ciphers, and thus reduce the 

given decimals to a common denominator. Hence, 

Rule. Give to each number the sa$ne number of decimal 
places, by annexing ciphers. 

Notes. 1. If the numbers be reduced to the denominator of that 
one of the given numbers having the greatest number of decimal places, 
they will luive their least common d^imal denominator. 

2. A whole nnmbcT may readily be reduced to decimals b^ placing 
the decimal point after units, and annmring ciphers; one cipher re- 
ducing it to tenths, two ciphers to hundredths, three ciphers to thou- 
sandths, and so on. 

EXAMPLES FOB PSACTIOB. 

2. Reduce .17, 24.6, .0003, 84, and 721.8000271 to their 
least common denominator* 

3. Reduce 7 tenths, 24 thousandths, 187 millionths, 5 hun- 
dred millionths, and 10845 hundredths to their least common 
denominator. 

4. Reduce to their least common denominator the following 
decimals : 1000.001, 841.78, 2.6004, 90.000009, and 6000. 



What is meant by the reduction of decimals? Case I is what? 
Give explanation. Rule. 
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CASE n. 

150. To reduce a decimal to a common fraction. 

1. Beduce .75 to its equivalent common fraction. 

cffKBATiOK. Analysis. We omit the decimal point, 

75 = JA #• supply the proper denominator to the ded- 

Tov ¥ ^^^ ^^^ ^^ reduce the common fraction 

iSkoB Ibnned to hs lotrest terms. Hence, 

BuLS* Omit the decimal poiut^ arid suppfy the proper 
dmamnsitor. 

1B3UMPLB8 FOB FRACTIOB, 

2. Bednce .125 to a common fraction. Ane, j. 
8. Beduoe .16 to a common fractioo. 4^- A« 

4. BedttGi .655 to a coouaon fractloiu Jne. jf ^. 

5. Beduce ,9375 to a xxH&men fraction. Ans. -ff . 

6. Bedace .0008 to a common fraction. Ang. tj^. 

CASE in. 

lff|» To reduce a common fraction to a decimal 
!• B^uce I to its equivaleat decimal. 

TTBST OPERATIOM. Analtsis. We first aimflz 

f = JJJ = ^ = .75, Jin*. *^« 8a«»e number of dphen 

to both terms of the fraction; 

8EC0|n> o^iiRAXKni. this does not alter itis value. 

4 ^ SLOO ^® ^®^ divide both resulting 

^-^ ' terms by 4, the significant fig- 

•75 use of the deBominator, to ob- 

tain the ieeimol denominator, 
100. Then tbe fraction is chan{[ed to the decimal fonn by mnittiDg 
the denominator. If the intermediate steps be omitted* the tnie 
result may be obtained as in the second operation. 

% Seduce ^ to it9 equivaleBt deoimaL 



Case n is yf^t} (Hve e^qjOaaatioa, l^v^. CaM lU is -witfit^ 
Bxplain first operation. Second, 



REDUCTION. 
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THIBD OPERATION. 
16)1.0000 



Analysis. Dmding as in the former 
example, we obtain a quotient of 3 fig- 
ures, 625. But since we annexed 4 
ciphers, there must be 4 places in the 



.0625, Ans. 

required decimal; hence we prefix 1 ciphei: This is made still 
plainer by the following operation ; thus, 

tV = iWm = T^d^u = -0625. 
From these illustrations we derive the fi^Uowing 

Rule. I. Annex ciphers id the nvmercstory and divide hy 
the denominator, 

IL Point off as mofuf decimal places in the result as are 
equal to the number of ciphers annexed, 

NoTB. A common fraction cab be reduced to aa exact dedmal when 
its lowest denominator contains only the prime fiictors 2 and 5, and 
not otherwise. 



EXAMPLES FOB PBACTIGE. 



Ans, 



.625. 



Ans. 



.9375. 



3. Reduce f to a decimal. 

4. Reduce f to a decimal. 

5. Reduce H to a decimaL 

6. Reduce ( to a deeimal* 

7. Reduce ]^ to a decimal. 

8. Reduce -^ to. a decimal. 

9. Reduce f to a decimal. 

10. Reduce ^ to a decimal. 

11. Reduce ^^ to a decimal. 

12. Reduce ^j^^ to a deeiBa^ 

13. Reduce ^ to a decimal. 

KoTB. The sign, +* i^ ^® answer indicates that there is still a 
remainder. 



Ans. 


.08. 


Ans. 


' .046875. 


Ans. 


.00375. 


Ans. 


.008. 


Ans. 


.33383+. 



14. Reduce -^ to a decimal. 



Ans. .513513+. 



NoTB. The answers to the last two examples are called repMOtn^ 
deeimeUs ; and the figure 3 in the 13th example, and the figures 513 in 
the 14th, are called repetetubf because they are repeated, or occur in 
regular order. 



Third operation. Rule, first step ? Second? When can a common 
fraction be reduced to an exact dedmal ? 
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ADDITION. 

Iff a. 1. What is the sum of 3.703, 621.57, .672, and 

20.074 ? 

OPERATION. Analysis. We write the numbers so that fig- 

3.703 ^^^^ ^^ ^^ orders of units shall stand in the same 

goi 57 columns ; that is, units imder units, tenths under 

672 tenths, hundredths under hundredths, &c. This 

* brings the decimal points directly under each 

^ other. Commencing at the right hand, we add 

645.9524 each column separately, and carry as in whole 

numbers, and in the result we place a decimal 
point between units and tenths, or directly under the decimal point 
in the numbers added. From this example we derive the following 

BuLE. I. Write the numbers so that the decimal points 
shall stand directly under each other, 

YL Add as in whole nuffibers^ and place the decimal pointy 
in the result^ directly under the points in the numbers added 

EXAMPLES FOR PRACTICE. 

2. Add .199 3. Add 4.015 
2.7569 6.75 

.25 27.38203 

.654 375.01 



Sum, 3.8599 



2.5 



Amount, 415.65703 

4. Add 1152.01, 14.11018, 152348.21, 9.000083. 

Ans. 153523.330263. 

5. Add 37.03, 0.521, .9, 1000, 4000.0004. 

Ans. 5038.4514. 

6. What is the sum of twenty-six, and twenty-six hun- 
dredths; seven tenths; six, and eighty-three thousandths; 
four, and four thousandths ? Ans. 37.047. 

Explain the operation of addition of decimals. Giye rule, first step. 
Second. 
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7. What is the sum of thirtj-six, and fifteen thonsandths ; 
three hundred, and six hundred five ten-thousandths ; five, 
and three millionths ; sixty, and eighty-seven ten-millionths ? 

Am. 401.0755117. 

8. What is the sum of fifty-four, and thirty-four hun- 
dredths ; one, and nine ten-thousandths ; three, and two hun- 
dred seven millionths; twenty-three thousandths; eight, and 
nine tenths ; four, and one hundred thirty-five thousandths ? 

Ans. 71.399107. 

9. How many yards in three pieces of cloth, the first piece 
containing 18.375 yards, the second piece 41.625 yards, and 
the third piece 35.5 yards ? 

10. A's farm contains 61.843 acres, B's contains 143.75 
acres, Cs 218.4375 acres, and D's 21.9 acres; how many 
acres in the four farms ? 

11. My farm consists of 7 fields, containing 12} acres, 18f 
acres, 9 acres, 24| acres, m acres, 8 ^ acres, and 15^^ acres 
respectively ; how many acres in my farm ? 

Note. Reduce the common fractions to decimals before adding. 

Ans. 93.6375. 

12. A grocer has 2^ barrels of A sugar, 5|f barrels of B 
sugar, 3| barrels of C sugar, 3.0642 barrels of crushed 
sugar, and 8.925 barrels of pulverized sugar ; how many bar- 
rels of sugar has he ? Ans. 23.8642. 

13. A tailor made 3 suits of clothes ; for the first suit he 
used 2^ yards of broadcloth, 3^ yards of cassimere, and i 
yards of satin ; for the second suit 2.25 yards of broadcloth, 
2.875 yards of cassimere, and 1 yard of satin ; and for the 
third suit 5^^ yards of broadcloth, and 1^ yards of satin. 
How many yards of each kind of goods did he use? How 
many yards of all ? Ans. to last, 18.375. 
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SUBTRACTION"* 

1S9. 1. From 91.73 take 2.18* Analysis. In each of these 

three examples, we write the 

OPKEATION. suhtrahend under the minu- 

91.73 end, placing units under 

2.18 unitSi tenths under tenths, 

A QQ KK &6. Conunencing at the 

-^*^- ^^-^^ right hand, we subtract as 

2. Pwm 2-9185 take L42. ^ ^^^K ^^^^^^ ,^^,i^ 

• the remainders we place the 

OPERATION. decimal points directlyunder 

2.9185 those in the numbers above. 

2 42 1^ ^^ second example, the 

■■■ number of decimal places in 

Am, 1.4985 ^q miauend is greater than 

^ « •«- ^^ « ^m wf^w^MM the number in the subtra- 
8. From 124.65 take 95.58746. tend, and in the third exam- 

OPE&ATION. ' pie the number is less. In 

124.65 hoik cases, we reduce both 

95 58746 minuend and Mtbtrahend to 

— '- the same number of decimal 

Am* 29.06254 places, by annexing ciphers; 

. or we suppose the ciphers to 
be annexed, before perfonmng the sabtraetion. Hence the 

Rule. T. Write the numbers so that the decimal points 
shcM stand directly under each other. 

II. Subtract as in whole nurnbersy and place the decimal 
point in the result directly under the points in the given numbers* 

4. Find the difierence between 714 and .91 6. ^n«. 713.084. 

5. How mnch greater is 2 than .298 ? Ans. 1.702. 
6^ From 21.004 take 75 hundredths. 

' 7. From 10.0302 take 2 ten-thousandths. Am. 10.03. 

8. From 900 take .009. Ans. 899.991. 

9. From two thousand take two thousandths. 

10. From one take one millionth. Ans. .999999. 



JExplain subtraction of fractions. Give the rule, first step. Second. 
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11. From four hundred twenly-seven thoosandtbs take 
four hundred twenty-seven miUionths. Ans. .426573. 

12. A man owned thirty-four hundredths of a township of 
land} and sold thirty-four thousandths of the township ; how 
much did he stiM own ? Jns. .306^ 



MULTIPLICATION. 

1S41* 1. What is the product of .35 multiplied by .5 ? 

OFE&ATION* Analysis. We perform the multiplication the 

.35 same as m whole numbmrs, and the only difficulty 

5 we meet with is in pointing off the decimal places 

^ in the product. To determine how many places to 

.17 dyAns* point off, we may reduce the dedmals to common 
fractions ; thus, .35 =: ^ and .5 = ^. Perform- 
ing the multiplication, and we have ^ X A = ^iWr» ^^ *^ 
product, expressed decimally^ is .175. Here we see that the prod- 
uct contains as many decimal places as are contained in bothflj^- 
tiplicand and mmltiplier. Hence the following ^^ 

Bulk. MuUiptyca in vshok numbersj and from the right 
handof the product point off as mcmyjigurei for decinuds as 
there are decimat places in both factors. i 

NoTBe. 1. H tJiere be not as many figures in the product as there 
are dedmab ia both fhctors, supply the deficiency by prefijdng ciphers. 

2. To multiply a decimal by 10, 100, 1000, &c., remove the point as 
many places to ibe right as there are ciphers on the right of the multi- 
plier. 

EXAMPLSB. 

2. Multiply 1.245 by .27. Ans. .38615. 

3. Multiply 79,347 by 23.15. Ans. 1836.88805. 

4. Multip^ 350 by .7853. 

5. Multiply one teaib by one tenth* Ans. .01« 

6. Multiply 25 by twenty-^ve hundredths. Ans. 6.25. 

Explain multiplication of decimals. Give ru/e. If the product have 
leas decimal places than both factors, how proceed ? How multiply by 
10, IOC 1000, &c i 
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7. Multiply .132 by .241. Ans. .0B1S12. 

8. Multiply 24.35 by 10. 

9. Multiply .006 by 1000. Ans. 6. 

10. Multiply .23 by .009. Ans. .00207. 

11. Multiply sixty-four thousandths by thirteen miUionths. 

Ans. .000000832. 

12. Multiply eighty-seven ten-thousandths by three hun- 
dred fifty-two hundred-thousandths. 

13. Multiply one million by one millionth. Ans. 1. 

14. Multiply sixteen thousand by sixteen ten-thousandths. 

Ans. 25.6. 

15. If a cord of wood be worth 2.37 bushels of wheat, how 
many bushels of wheat must be given for 9.58 cords of wood ? 

Ans. 22.7046 bushels. 



DIVISION. • 

'tS« 1. What is the quotient of .175 divided by .5 ? 

OPERATION. Analysis. We perform the diviiion the same as 
.5 ) .175 ^ whole numbers, and the only difficulty we meet 

with is in pointing off the decimal places in the quo- 

^ns. .85 tient. To determine how many places to point off, 
we may reduce the decimals to common fractions; thus, .175 = 
-f^f and .5 =^. Performing the division, and we have 

175 . 5 i^fi 10_ 35 




1000 10 1000 $ 100 

and this quotient, expressed decimaUy, is .35. Here we see that the 
dividend contains as many decimal places as are contained in both 
divisor and quotient Hence the following 

Bulb. Divide as in whole numbers^ and from the right 
hand of the quotient point off as many places for decimals 
as the decimal places in the dividend exceed those in the 
divisor. 

Bigplain division of dedmals. Give role. 
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Notes. 1. If the number of figures in the quotient be less than the 
excess of the decimal places in the dividend over those in the divisor, 
the deficiency must be supplied, by prefixing ciphers. 
* 2. If there be a remainder after dividing the dividend, annex ciphers, 
and continue the division: the ciphers annexed are decilnals of the 
dividend. 

3. The dividend must always contain at least as many decimal places 
as the divisor, before commencing the division. 

4. In most business transactions, the division is considered suffi- 
ciently exact when the quotient is carried to 4 decimal places, unless 
great accuracy is required. 

5. To divide by 10, 100, 1000, &c., remove the decimal point as 
many places to the left as there are ciphers on the right hand of the 
divisor. 



EXAMPLES FOR PBAGTIGE. 

2. Divide .675 by .15. Ans. 4.5. 

3. Divide .288 by 3.6. Ans. .08. 

4. Divide 81.6 by 2.5. Ans. 32.64. 
^. Divide 2.3421 by 21.1. 

6. Divide 2.3421 by .211. 

7. Divide 8.297496 by .153. Ans. 54.232. 

8. Divide 12 by .7854. 

9. Divide 3 by 3 ; divide 3 by .3 ; 3 by .03 ; 30 by .03. 

10. Divide 15.34 by 2.7. 

11. Divide .1 by .7. Ans. .142857+. 

12. Divide 45.30 by .015. w Ans. 3020. 

13. Divide .003753 by 625.5. Ans. .000066. 

14. Divide 9. by 450. Ans. .02. 

15. Divide 2.39015 by .007. Ans. 341.45. 

16. Divide fifteen, and eight hundred seventy-five thou- 
8andths,by twenty>five ten>thousandths. Ans. 6350. 

17. Divide 865 by 100. 

18. Divide 785.4 by 1000. Ans. .7854. 

19. Divide one thousand by one thousandth. 

Ans. 1000000. 



"When are ciphers prefixed to the quotient ? If there be a remainder, 
how proceed ? If the dividend have less decimal places than the divi- 
sor, how proceed? How divide by 10, 100, 1000, &c.? 

6* 
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PROMISCTTOtra EXAMPLES. 

1. Add six hundred, ttnd twentj-fi^e thousandths; four 
tetitbs ; seven, and sixty-two ten-^thousandths ; three* and fi^* 
eight millionths ; ninetj-two, and seven hundredths. 

Am. 702.501258. 

2. What is the sum of 81.003 -f 5000.4 + 5.0008 + 
73.87563 + 1000 + 25 + 3.000548 + .0315 ? 

3. From eighty^seven take eighty-seven thousandths. 

4. What is the difierenee between nine million and nine 
millionths? Jns. 8999999.999991. 

5. Multiply .365 by .15. Am. .05475. 

6. Multiply three thousandths by four hundredths. 

7. If one acre produce 42.57 bushels of com, how many 
bushels will 18.73 acres produce ? Am. 797.3361.- 

8. Divide .125 by 8000. Am. .000015625. 

9. Divide .7744 by .1936. 

10. Divide 27.1 by 100000. Am, .000271. 

11. If 6.35 acres produce 70.6755 bushels of wheat, what 
does one acre produce ? Am. 11.13 bushels. 

12. Reduce .625 to a eomsnon ftactton. Am. f. 

13. Express 26.875 by an integer and a common fraction. 

Am. 26f 

14. Beduce yf^ to a decimal fi:actioB. Am, .016. 

15. Reduce .-ff to a decimal fraction. Am. .5. 

17^ 

16w How many times will .5 of 1.75 be contained in .25 of 
17^? Am. 5. 

17. What will be the cost of 3| bales of cloth, each bale 
containing 36.75 yards, at .85 dollars per yard ? 

18. Traveling at the rate of 4^ miles an hour, bow many 
hours will a man require to travel 56.925 miles. 

Am. 12f hours. 
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DECIMAL CURRENCY. 

ISO. Coin is money stamped, and has a giymi Tafait €»• 
tablfehed bj law. 

1S7. Cmteaerf is ooin, bank biUs^ tieasiuy notes, &C*, in 
dieulatioB as a medium of trade. 

ISS* A Deeimal dmmoy is a cuirency whose d^aen^ 

iaatioiis increasie and decrease in a tenfold ratio* 

KoTX. The eatnacf of Ae United States is decimal eiimBe]r» and 
it sometimes called Federal Money ; it was adopted by Congress in 1786. 

VOtATION AND NUMBRATION* 

The gold coins of the United States ara the doiAIe ei^e^ 
Imlf eagle, and quarter eagle, three doUsr piece, and deUar. 

The sihr^ eoins are the dollar, half and quarter dollar, dim^ 
asd half dime, and three cent piece. 

The nickel coin is the cent 

NoTBs. 1. The following pieces of gold are in use, bitt sort Hot kgal 
coin, viz. ; the fifty doUar piece, and the half and quarter dollar pieces. 

2. The copper esnt and half cent, thofigh still in circtdatkin, axe no 
longer coined. 

3. The mill is used only in computation ; it is sot a coin. 

TABLE. 

10 mills (m.) make 1 cent, . . • c 

10 cents ^ 1 dime, . • . d. 

10 dimes ^ 1 dollar, . • . $. 

10 dollars « 1 eagle, . . . E. 

UNIT BaUITALBNTS. 
Mills. C«tfc 

10 =1 DilBAB. 

100 =10 =1 ,wu«. 
1000 =100 =10 =1 ij,^. 

10000 = 1000 = ipo = 10 = 1 

Nonk The ehameter $ is s uppo s ed to be a eQntractioa of U. &U 
(United 8tfttes,> the U beang placed i^^on the 6. 

m — , — . 

"What is coin? Currency? Decimal currency? Federal money? 
"What are the gold coins of U. S. ? SQver ? Copper ? What are th« 
denominations of U. S. currency ? What is the sign of doHars ? From 
what deriyed ? 
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ltSO« The dollar is the unit o£ United States money; 
dimes, cents, and mills are fractions of a dollar, and are sepa- 
rated from the dollar by the decimal point ; thus, two dollars 
one dime two cents five mills, are written $2,125. 

By examining the tabley we see that the dime is a tenth part 
of the unit, or dollar ; the cent a tenth part of the dime or a 
hundredth part of the dollar ; and the miU a tenth part of the 
cent, a hundredth part of the dime, or a thousandth part of the 
dollar. Hence the denominations of decimal currency increase 
and decrease the same as decimal fractions, and are expressed 
according to the same decimal system of notation ; and they 
may be added, subtracted, multiplied^ and divided in the same 
manner as decimals. 

Dimes are not read (u dimesy but the two places of dimes 
and cents are appropriated to cents ; thus, 1 dollar 3 dimes 
2 cents, or $l«d2, are read one dollar thirty-two cents ; hence, 

When the number of cents is less than 10, we write a cipher 
before it in the place of dimes. 

Note. The half cent is frequently written as 5 mills ; thus, 24<| cents, 
written $.245. 

• 

160. Business men frequently write cents as common 
fractions of a dollar ; thus, three dollars thirteen cents are 
written $3^^, and read, three and thirteen hundredths dollars. 
In business transactions, when the final result of a computation 
contains 5 mills or more, they are called one cent, and when 
less than 5, they are rejected. 

EXAMPLES FOB FRA.CTICB. 

1. Write four dollars five cents. Ans. $4.05. 

2. Write two dollars nine cents. 
8. Write ten dollars ten cents. 

4. Write eight dollars seven mills. Ans. $8,007. 



What is the unit of IT. S. currency ? What is the general law of 
increase and decrease ? In practice, how many decimal places are given 
to cents ? In business transactions^ how are cents frequently written ? 
What is done if the mills exceed 5? If less than 5? 
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5. Write sixly^four cents. An$. $0.64. 

6. Write three cents two mills. 

7. Write one hundred dollars one cent one milL 

8. Read $7.93 ; $8.02 ; $6,542. 

9. Read $5,272; $100,025; $17,005. 

10. Read $16,205; $215,081; $1000.011^ $4,002. 

REDUCTION. 

16 1« By examining the table of Decimal Currency, we see 
that 10 mills make one cent^ and 100 cents, or 1000 mills, 
make one dollar ; hence, 

To change dollars to centSy muUipfy by 100 ; that iSj annex 
two cipher 8, 

To chcmge dollars to mitts j annex three ciphers. 
To change cents to miUsy annex one cipher. 

EXAMPLES FOB PRACTICE. 

1. Change $792 to cents. Jns. 79200 cents. 

2. Change $36 to cents. 

3. Reduce $5248 to cents. 

4. In 6.25 dollars how many cents? Ans. 625 cents. 

Note. To change dollars and cents to cents, or dollars, cents, and 
mills to mills, remove the decimal point and the sign, $. 

5. Change $63,045 to mills. Jns. 63045 mills. 

6. Change 16 cents to miUs. 

7. Reduce $3,008 to mills. 

8. In 89 cents how many mills ? 

163. Conversely, 

To change cents to doUars^ divide by 100 ; thai is^ point off 
two figures from the right 

To change mitts to dottars, point off three figures. 
To change mitts to cents, point off one figure. 

How are dollars changed to cents ? to mills ? How are c«iit& C;\\8:^%i^ 
to mills } How are cents changed to dollars ^ MilUa to do\\BX«\ V) ^ti^> 
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EXAMPLES FOK FRACTICC 

1. Change 875 cents to dollars. An^. $8,79. 

2. Change 1504 cents to dollars. 

3. In 13875 cents how many dollars ? 

4. In 16525 mills how many dollars ? 

5. Reduce 524 rai& to centtf. 

6. Reduce 6524 miDs to dollars. 

ADDITION. 

16S. !• A man bought a cow for 21 ^flars SO cen^ a 
horse for 1 25 dollars 37 j^ cents, a harness for 46 dollars 75 centSy 
and a carriage for 210 doUars ; how much did he pay lor all ? 

OPERATION. 

S 21 50 Analysis* Wridng doUara mider dol- 

•lario'TK l&ro> cents undcT cents, &c, so that the 

decimal points shall stand under eaeh 

*"•' ^ other, we add and point off as in addition 

210.00 q{ decimals. Hence the following 

Ans. $403,625 

Rule. I. Write dollars under doUiirs^ emt$ under cenUy ifc 
IL Add as in simple numbers^ and place the point in the 
amount as in addition of decimals. 

EXAMPLES FOB PRACTICE. 

2. What is the sum of 50 dollars 7 cents, 1000 dollars 75 
cents, 60 dollars 3 mills, 18 cents 4 mills, 1 dollar 1 cent, and 
25 dollars 45 cente 8 mills ? Jiw. $1137.475. 

3. Add 364 dollars 54 .cents I mill, 486 dollars 6 cents, 93 
dollars 9 mills, 1742 dollars 80 cents, 3 dollara 27 cents 6 
Biills. Am. $2689.686. 

4. Add 92 cents, 10 cents 4 mills, 35 cents 7 mills, 18 cents 
6 mills, 44 cents 4 mills, \^ cents, and 99 oeats. Am. $3,126. 



Explain the process of addition of decimal cuzrency. Rule, fix«t sfeq»« 
Second, 
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5. A fanner receires 89 dollars 74 cents fer wheat, 18 dol- 
lars 3 cents for com, 6 dollars 37^ cents for potatoes, and 19 
dollars 62|- cents for oats; what does he receive for the 
whole? Am. $128.77. 

6. A lady bought a dress for 9 dollars 17 cents, trimmings 
for 87^ cents, a paper of pins for 6^ cents, some tape for 4 
cents, some thread for 8 cents, and a comb for 11 cents ; what 
did she pay for all ? Ans. $10^375. 

7. Paid for building a house $2175.75, for painting the 
same $240.37^, for furniture $605.40, for carpets $140.12^; 
what was the cost of the house and furnishing ? 

8. Bought a ton of coal for $6.08, a barrel of sugar for 
$26,625, a box of tea for $16, and a barrel of flour for $7.40 ; 
what was the cost of all ? 

9. A merchant bought goods to the amount of $7425.50 ; 
he paid for duties -on the same $253.96, and for freight 
$170.09 ; what was the entire cost of the goods ? 

10. I bought a hat for $3.62^, a pair of shoes for $1|, an 
umbrella for $lf , a pair of gloves for $.62^, and a cane for 
$.87^ ; what was the cost of all my purchases ? Ans. $8.25. 

SUBTRACTION. 

164. 1. A man, having $327.50, paid out $186.75 for 
a horse ; how much had he left ? 

OPERATION. Analysis. Writing the less number un- 

$327.50 ^^ ^^ greater, dollars und^ dollars, cents 

186 75 under cents, &c., we subtract and point off 

— in the result as in subtraction of decimals. 

Ans. $140.75 Hence the following 

Rule. I. Write the subtrahend under the minuend^ dollars 
tmder doSars, cents under cents, Sfc. 

n. Subtract as in simple numbers^ and place the paint in 
the remainder, as in subtraction of decimals. 

, - \ , 11, -^"^^r — ~^- 

Ezphdn the process of subtraction. Give rule, first step. Second. 
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EXAMPLES FOR PRACTICE. 

2. From $365 dollars 5 mills take 267 dollars 1 cent 8 
mills. Am. $97,987. 

d. From 50 dollars take 50 cents. Ans. $49.50. 

4. From 100 dollars take 1 milL Am. $99,999. 

5. From 1000 dollars take 3 cents 7 mills. 

6. A man bought a farm for $1575.24, and sold it for 
$1834.16; what did hegiun? Am. $258.92. 

7. Sold a horse for 145 dollars 27 cents, which is 37 dol- 
lars 69 cents more than he cost me ; what did he cost me ? 

8. A merchant bought flour for $5.62^ a barrel, and sold 
it for $6.84 a barrel ; how much did he gain on a barrel ? 

9. A gentleman, having $14725, gave $3560 for a store, 
and $7015^87^ for goods ; how much money had he left ? 

10. A lady bought a silk dress for $13f, a bonnet for $5^, a 
pair of gaiters for $lf , and a fan for $| ; she paid to the shop- 
keeper a twenty dollar bill and a five dollar bill ; how much 
change should he return to her ? Ans. $3.75. 

Note. Reduce the fractions of a dollar to cents and mills. 

11. A gentleman bought a pair of horses for $480, a har- 
ness for $80.50, and a carriage for $200 less than he paid for 
both horses and harness ; what was the cost of the carriage ? 

Am. $360.50. 

MULTIPLICATION. 

16a. 1. If a barrel of flour cost $6,375, what wiU 85 
barrels cost? 

OPERATION. 

$6,375 Analysis. We multiply as in simple 

85 numbers, always regarding the multiplier 

0-Q-- as an abstract nmnber, and point off from 

»;i Ann ^® ^^^^ ^^^^ ®^ *^® re&vXt, aa in multipli- 

^^^^^ cation of decimals. Hence the following 

Ans. $541,875 



Qiye analysis fox mi3lUpUc»b^iim^<^«;^io^ 
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Rule. MuUiply as in simple numbers^ and place the point 
in the prodtict, as in multiplication of decimals. 

EXAMPLES FOE PRACTICE. 

2. If a cord of wood be worth $4,275, what will 300 cords 
be worth? -4n«. $1282.50. 

3. What will 175 barrels of apples eost, at $2.45 per bar- 
rel? ^ns. $428.75. 

4. What will 800 barrels of salt cost, at $1.28 per barrel? 

5. A grocer bought 372 pounds of cheese at $.15 a pound, 
434 pounds of coffee at $.12^ a pound, and 16 bushels of pota- 
toes at $.33 a bushel ; what did the whole cost ? 

6. A boy, being sent to purchase groceries, bought 3 pounds 
of tea at 56 cents a pound, 15 pounds of rice at 7 cents a 
pound, 27 pounds of sugar at 8 cents a pound ; he gave the 
grocer 5 dollars ; how much change ought he to receive ? 

7. A farmer sold 125 bushels of oats at $.37 j^ a bushel, 
and received in payment 75 pounds of sugar at $.09 a pound, 
12 pounds of tea at $.60 a pound, and the remainder in cash; 
how much cash did he receive ? Ans. $32.92 j-. 

8. A man bought 150 acres of land for $3975 ; he after- 
ward sold 80 acres of it at $32.50 an acre, and the remainder 
at $34.25 an acre ; how much did he gain bj the transaction ? 

Ans. $1022.50. 

DIVISION., 

166. 1. If 125 barrels of floor cost $850, how much 
will 1 barrel cost ? 

OPERATION. Analysis. Wfe divide as in 

125 ) $850.00 ( $6.80, Ans. f""?^® numbers, and as there 

ygQ is a remainder after dividing 

the dollars, we reduce the div- 

1 000 idend to cents, by annexing two 

1000 ciphers, and continue the di^ 

Z vision. Hence the following 

Bide. Give rule for division in decimal currency. 
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Rule. Divide as in tinqUe numbers, and place the poini in 
the quotient^ as in division of decimals* 

Notes. 1. In business transactions it is never necessary to carry 
the division further than to mills in the quotient. 

2. If the dividend will not contain the divisor an exact number of 
times, ciphers may be annexed, and the division continued as in divis- 
ion of decimals. In this case it is always safe to reduce the dividend 
to mUls, or to 3 more decimal places than the divisor contains, be- 
fore commencing the division. 

EXAMPLES FOB PBACTICE. 

2. If 33 gallons of oil cost $41.25, what is the cost per gal- 
lon? Ans. $1.25. 

3. If 27 yards of broadcloth cost $94.50, what will 1 yaid 
cost? 

4. If 64 gallons of wine cost $136, what will 1 gallon cost? 

Ans. $2,125. 

5. At 12 cents apiece, how many pine-apples can be bought 
for $1.32? Jns. 11. 

6. If 1 pound of tea cost 54 cents, how many pounds can 
be bought for $405 ? 

7. K a man earn $180 in a year,^ how much does he earn 
a month ? 

8. If 100 acres of land cost $2847.50, what will 1 acre 
cost? Ans. $28,475. 

9. What cost 1 pound of beef, if 894 pounds cost $80.46? 

Ans. $.09. 

10. A farmer sells 120 t)ushels of wheat at $1.12^ a bushel, 
for which he receives 27 barrels of flour; what does the fioor 
cost him a barrel ? 

11. A man bought 4 yards of cloth at $3.20 a yard, and 
37 pounds of sugar at $.08 a pound ; he paid $6.80 in cac^, 
and the remainder in butter at $.16 a pound ; how many pounds 
of butter did it take? Ans, 56 pounds. 

12. A man bought an equal number of calves and sheep, 
paying $166.75 for them ; for the calves he paid $4.50 a head, 
and for the sheep $2.75 a head ; how many did he buy of each 
kwd? Ans. 23. 
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13. If 154 poondfi of sugar coet $18.48, what will 1 pound 
cost? 

14. A merchant bought 14 boxes of tea for $560 ; it being 
damaged he was obliged to lode $106.75 on the cost of it ; 
how mnch did he receive a box ? Ans, $32.37^. 

Additional Applications. 

GABB I. 

107. To find the cost of any number or quantity, 
when the price of a unit is an aliquot part of one dollar. 

108* An Aliquot Pdxt of a number is such a part as will 
exactly divide that number; thus, 2, S, and 7j- are aliquot 
parts of 15. 

Note. An aliquot part may be a whole or a mixed niunber, while a 
fmetor must be a whole number. 

ALIQUOT PARTS OF ONE DOLLAR. 



50 cents z=: j- of 1 dollar. 
33^ cents =: ^ of 1 dollar. 
25 cents =r |^ of 1 doDar. 
20 cents r= ^ of 1 dollar. 



12^ cents = ^ of 1 dollar. 
10 cents =: -i\r of 1 dollar. 

8J cent8= iV 0^ 1 dollar. 

6 j^ cents z= ^^ of 1 dollar. 
16§ cents = | of 1 dollar. | 5 cents = ^^ of 1 dollar. 

1. What will be the cost of 3784 yards of flannel, at 25 
cents a yard ? 

OPERATION. Analysis. If the price were $1 a yard, 

4 ^ 3784 ^^ ^^^ would be as many dollars as there are 

yards. But »nce the price is ^ of a dollar a 

Ans. $946 y^j^ the whole cost will be ^ as many dollars 

as there are yards j or, \ of 3784 = 3784 -7- 4 = $946. Hence the 

Rule. Take mch ajractionai part of the given number as 
the price is part of one darker* 

EXAMPLES FOR PRACTICE. 

• 

2. What cost 963 bushels of oats, at 33^ cents per bushel? 

Ans, $321. 



Case I is what? What is an aUqnot part of a dollar ? Give ex- 
planation. Rule. 
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8. What cost 478 yards of delaine, at 50 cents per yard ? 

4. What cost 4266 yards of sheeting, at 8^ cents a yard? 

Am. $355.50. 

5. What cost 1250 bushels of apj^es, at 12^ cents per 
bushel? Am. $156.25. 

6. What cost 8126 spools of thread, at 6^ cents per spool? 

Am. $195,375. 

7. At 16§ cents per dozen, what cost 1985 dozen of eggs? 

Am. 322.50. 

8. What cost 56480 yards of calico, at 12^- per yard ? 

9. At 20 cents each what will be the cost of 1275 salt 
barrels? Am. $255. 

CASE II. 

160. The price of one and the quantity being given, 
to find the cost. 

1. How much will 9 barrels of flour cost, at $6.25 per 
barrel? 

OPERATION. Analysis. Since one barrel cost $6.25,9 

$6.25 barrels will cost 9 times $6.25, and $6.25 X 
' g 9 = $56.25. Hence 

Am. $56.25 

Rule. Multiply the price of one by the quantity. 

EXAJfPLES FOB PRACTICE. 

2. If a pound of beef cost 9 cents, what will 864 pounds 
cost? Am. %11.1^. 

8. What cost 87 acres of government land, at $1.25 per 
acre? 

4. What cost 400 barrels of salt, at $1.45 per barrel ? 

Am^ $580. 

5 What cost 16 chests of tea, each chest containing 52 
pounds, at 44. cents per pound? 

Case His what? Giye explanation. Rule. 
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CASE III. 

170 • The cost and the quantity being given, to find 
the price of one. 

1. If 30 bushels of com cost $20.70, what will 1 bushel 
cost? 

OPERATION. Analysis. If 30 bushels cost $20.70, 1 

310) $210.70 bushel will cost ^ of $20.70; and $20.70 -r 

' '—^ 30 = $.69. Hence, 

$.69 

Rule. Divide the cost hy the quantity, 

EXAMPLES POR PRACTICE. 

2. K 25 acres of land cost $175, what will 1 acre cost ? 

3. If 48 yards of broadcloth cost $200, what will 1 yard 
cost? Ans. $4.1 6§. 

4. If 96 tons of hay cost $1200, what will 1 ton cost? 

5. If 10 Unabridged Dictionaries cost $56.25, what will 1 
cost ? Ans, $5.62^. 

6. Bought 18 pounds of tea for $11.70 ; what was the price 
per pound ? Ans. $.65. 

7. If 53 pounds of butter cost $10.07, what will 1 pound 
cost? 

8. A merchant bought 800 barrels of salt for $1016; what 
did it cost him per barrel ? 

9. If 343 sheep cost $874.65, what will 1 sheep cost ? 

Ans. $2.55. 

10. If board for a family be $684.37 j^ for 1 year, how much 
is it per day? Ans. $1.87 J. 

CASE IV. * 

171. The price of one and the cost of a quantity 
being given, to find the quantity. 

1. At $6 a barrel for flour, how many barrels can be bought 
for $840 ? 

Case m is what ? Give explanation. Rule. Case IV is what ? 
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OPERATION. Analysis. Since $6 will buy 1 barrel 

6 ) 840 o^ flour, $840 will buy ^ as many barrels 

~ as there are dollars, or as many barrels as 

Am. 140i)an«i«. jg jg contained times in $840; 840-7-6 

= 140 barrels. Hence, 
Rule. Divide the cost of the quantity hy the price of one. 

EXAMPLES FOE PRACTICE. 

2. How many dozen of eggs can be bought for $5.55, if one 
dozen cost $.15 ? Ans. 37 dozen. 

3. At $12 a ton, how many tons of hay can be bought for 
$216? Ans. 18 tons. 

4. How many bushels of wheat can be bought for $2178.75, 
if 1 bushel cost $1.25 ? Ans. 1743 bushels. 

5. A dairyman expends $643.50 in buying cows at $19^ 
apiece ; how many cows does he buy ? Ans. 33 cows. 

6. At $.45 per gallon, how many gallons of molasses can 
be bou^t for $52.65 ? 

7. A drover bought horses at $264 |i pair; how many 
horses did he buy for $6336 ? 

8. At $65 a ton, how many tons of railroad iron eui be 
bought for $117715? Ans. 1811 tons. 

GA.6B y. 

173. To find the cost of articles sold by the 100, 
1000, Ac. 

1. What cost 475 fi^t of timber, at $5.24 per 100 feet ? 

FIRST OPERATION. 

$5.24 Analysis. If the price were $5.24 per 

475 /<^» *^ ^®** ®f ^'^^ f®®* would be 475 X 

$5.24 = $2489. But since $5.24 is the 

2620 price of 100 feet, $2489 is 100 times the true 

3668 value. Therefore, to obtain the true value, 

2096 ^^ divide $2489 by 100, which we may do 

1 AA \ AOviQQAA ^^ cutting off two flgurcs from the right, and 

100 ) $2489.00 the result is $24.80. Or, 

Ans. $24.89 

Oire explanation. Kule. Case Y is what ? Give first explanation* 
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SECOlVD OPXKATIOK. ANALYSIS. Since 1 foot costs Y^9 or. 01, 
$5.24 ^ $5.24, 475 feet will cost f^, or 4.75 times 

4.75 $5.24, which is $24.89. 

2620 NoTB. For the same reasons, when the price 

of>f*Q ^ P^^ thousandf we divide the product by 1000, 

ODOo ^jj.^ which is more convenient in practice, we re- 

2096 duce the given quantity to thousands and deci- 

mals of a thousand, by pointing off three figures 
924.8900 from the right hand. Hence the 

BuLE. I. Sedtice the given gttantity to hundreds and deci" 
mals of a hundred^ or to thousands and decimals of a thousand. 

n. Multiply the price by the qmmMty^ and point off in the 
result as in multipUcation of decimals. 

NoTB. The letter G is used to indicate hundreds, and Mto indicate 
thousands. 

EXAMPLES FOB PRACTICE. 

2. What will 42650 bricks cosl^ at $4.50 per M ? 

Am. $191,925. 

3. What is thafreight on 2489 pounds from Boston to New 
York, at $.85 per 100 pounds ? Ans. $21.1564-. 

4. What will 7842 feet of pine boards cost, at $17.25 
perM? Am. $ld5^74-{-. 

5. What cost 2348 pine-apples»at $12^ per 100 ? 

6. A broom maker bought 1728 broom-handles, at $3 per 
1000 ; how much did thej cost him ? 

7. What is the cost of 2400 feet of boards, at $7 per M; 
865 feet of scantling, at $5.40 per M ; and 1256 feet of lath, at 
$.80 per C? Ans. $31,519. 

8. What will be the cost of 1476 pounds of beef, at $4.37i 
per hundred pounds ? 

CASE VI. 

173. To find the cost of articles sold by the ton of 
2000 pounds. 

1 . How much will 2376 pounds of hay cost, at $9.50 per ton ? 
Giye second explanation. Rule, first step. Second. CssftYL^'^^^^ 
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OPERATION. Analysis. Since 1 ton, or 2000 pounds, cost 

2 ) $9.50 $9.50, 1000 pounds, or ^ ton, will cost ^ of $9.50, 

rrrr or $9.50 -r 2 = $4,75. One pound wiU cost 

* Tiftnrt or .001, of $4.75, and 2376 pounds will 

2-376 cost fl^, or 2.376 times $4.75, which is $1 1.286. 

$11.28600 Hence, 

0' 
Bulb. I. Divide the price of 1 ton by 2, and the quotient 
will be the price of 1000 pounds. 

11. Mtdtiply this quotient by the given number of pounds 
expressed as thottsandths, as in Case V, 

EXAMPLES FOB PRACTICE. 

2. At $7 a ton, what will 1495 pounds of hay cost ? 

Ans. $5.2325. 

3. At $8.75 a ton, what cost 325 pounds of haj ? 

Ans. $1.421-|-. 

4. What is the cost of 3142 pounds of plaster, at $3.84 per 
ton? Ans. $6,032+. 

5. What is the cost of 1848 pounds of 'coal, at $5.60 per 
ton? 

6. Bought 125 sacks of guano, each sack containing 148 
pounds, at $18 a ton; what was the cost? 

7. What must be paid for transporting 31640 pounds of 
railroad iron from Philadelphia to Bichmond, at $3.05 per 
ton? Ans. $48,251. 

Bills. 

1T4:* A Bill, in business transactions, is a written state- 
ment of articles bought or sold, together with the prices of 
each, and the whole cost. 

Find the cost of the several articles, and the amount or 
footing of the following bills. 



Give explanation. Rule. What is a bill ? Explain the manner of 
making out a bill. 
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(1.) ,' 

Mr. JOHH Rice, ^^^ ^«'«' ^"^ 20, 1859. 

BoH. of Baldwin & Sheswood, 

7 yds. Broadcloth, ^ $3.60 

9 « Satinet, ** 1.12^ 

12 ** Vesting, « .90 

24 « Cassimere, « 1.37J 

82 « Flannel, " .65 



« ,^ p , $99,925 

i?ec d Paifmeni, Baldwin & Shebwood. 

(2.) 

Daniel Chapi£an & Co., ^^^^^^^ ^"^ ^' ^^^^• 

A>'l. of Palmeb & Bbotheb. 
67 pain Calf Boots, rS) $3.75 
108 « Thick « 2^2.62 
75 « Gaiters, « 1.12 
27 « Buskins, « .86l 
85 « suppers, « .70 
50 « Rubbers, « 1.04. 



Ret^d. Payment^ 



$717-93 

Palmeb & Bbotheb, 

By Geo. Bakeb. 

(8.) 
G. B. Gbannis, Chableston, Sept 6, 1859. 

BoH. of Stewabt & Hamhond, 
825 lbs. A. Sugar, (a> $.07 
148 « B. « « .06^ 

286 « Rice, " .05 

95 ^ O.J.Coffee, « .12J 
50 boxes Oranges, << 2.75 ' 

75 « Lemons, *^ 8.62^ 

12 « Raisins, « 2.85 

501.75 
Bmfd, Payment^ hy note at 4 mo. 

^ Stewabt & Hjapioi9CD% 
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Messrs. Osbobn & Eatok, S^' ^''™' ^ ^^' ^^^ 

Bo'u of Rob't. H. Carter & Co, 
20000 feet Fine Boards (a> $15 per M. 



7600 « Plank, 


u 


9.50 « 


10750 <" Scantling, 


u 


6.25 « 

t 


8960 « Timber, 


u 


2.62i « 


5^87 « ^ 


a 


3.00 « 



$464.6935 
Bob't. H. Carter & Co. 



Mr. J. C. Smth. Ctoai8K«i, my 8, 1861. 

SSo>H,^f^iLAH Johnson, 

25 lbs. Cofiee jl^agai*, ^ $.11 

5 « X-H. I'ea, « Mi 

26 « ^M^kerel, « .06^ 
4^aL Molasses, ^ /^ 

46 yds. Sheeting, « .09 

dO "< Bleached Shirting, <" .14 

6 skeiite Sewing Silk, ^ .04 
4doz. Buttons, << .12 

Silas J6hns6n, 

Per John Wise. 

PROMISCUOUS EXAMPLES. 

1. What wiU 62.75 tons of potash HXM9t,«t $124.85 per ton? 

Jm. $7802.9625. 

2. What cost 15 pounds of butter, at $.17 a i^und ? 

An$. $2^5. 
8. A cargo of oom, containing 2250 bushels, was sold for 
«l40Ci.2£i ; w^ did it deU for p^r bitthel ? jilM$. $|. 
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4. If 1^2 yards of doth cost $48.96, what will one yard 
cost? 

5. A traveled 325 miles by raikoad, and C traveled .45 of 
that distance ; how far did C travel ? Ans. 146.25 miles. 

6. If 36.5 bushels of com grow on one acre, how many 
acres will produce 657 bushels ? Ans. 18 acres. 

7. Bought a horse for $105, a yoke of oxen for $125, 4 
oowfi at $35 apiece, and sold them all for $400; how much 
was gained or lost in the transaction ? 

8. A man bought 28 tons of hay at $19 a ton, a&d sold it 
at $15 a ton ; how much did he lose ? Ans. $112. 

9. If a man travel 4f miles an hour, in how many hours 
can he travel 34^ miles ? Ans* 7.5 hours. 

10. At $.31;^ per bushel, how many bushels of potatoes 
can he bought for $9 ? Ans, 26.8 bushels. 

11. If a man's income be $2000 a y«ar, and his expenses 
$3.50 a day, what will he save at the end of a year, or 365 
days? 

12. A merchant deposits in a bank, at one time, $687.25, 
and at another, $943.64 ; if he draw out $875:29, how much 
will remain in the bank ? 

13. Bought 288 barrels of flour for $1728, ^d sold one 
half the quantity for the same price I gave for it, askd the other 
half for $8 per barrel ; how much did I receive for the whole ? 

Ans. $2016. 

14. What will eight hundred seventy-five thousandths of a 
oord of wood cost, at $3.75 per cord ? Ans. $3.2814-* 

15. A drover bought cattle at $46.56 per head, and sold 
them at $65*42 per head, and hereby gained $3526.82 ; how 
many cattle did he buy ? AnSk 187. 

16. If 36.48 yards of cloth cost $54.72, what will 14.25 
yards cost? Ans. $21,375. 

17. A house cost $3548, which is 4 times as much as the 
furniture cost; what did the furniture cost? Am* $887. 

18. How many bushels of onions at $.82 per bushel, can 
be bought for $112.34? 
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19. If 46 tons of iron cost $3461.50, what will 5 tons cost? 

20. A gentleman left his widow one third of his proper^, 
worth $24000, and the remainder was to be divided eqnally 
among 5 children ; how much was the portion of each child ? 

Ans. $3200. 

21. A man purchased one lot, containing 1 60 acres of land^at 
$1.25 per acre; and another lot, containing 80 acres, at $5 per 
acre ; he sold them both at $2.50 per acre ; what did he gain 
or lose in the transaction ? 

22. A druggist bought 54 gallons of oil for $72.90, and 
lost 6 gfdlons of it by leakage. He sold the remainder at 
$1.70 per gallon ; how much did he gain ? Ans. $8.70. 

23. A miller bought 122 j^ bushels of wheat of one man, 
and 75^ bushels of another, at $.93f per bushel. He sold 60 
bushels at a profit of $12.50 ; if he sell the remainder at 
$.81^^ per bushel, what wiU be his entire gain or loss ? 

Ans. $4.7 18-|- loss. 

24. A laborer receives $1.40 per day, and spends $.75 for 
his support ; how much does he save in a week ? 

25. How many pounds of butter, at $.16 per pound, muBt 
be given for 39 yards of sheeting, at $.08 a yard ? 

Ans. 19j> pounds. 

26. What cost 23487 feet of hemlock boards, at $4.50 per 
1000 feet? Ans. $105.6915. 

27. A man has an income of $1200 a year ; how muck 
must he spend per day to use it all ? 

28. Bought 28 firkins of butter, each containing 56 pounds, 
at $.17 per pound ; what was the whole cost ? 

29. A merchant bought 16 bales of cotton doth, each bale 
containing 13 pieces, and each piece 26 yards, at $.07 per 
yard ; what did the whole cost ? Ans. $878.56. 

30. What cost 4868 bricks, at $4.75 per M ? 

31. A farmer sold 27 bushels of potatoes, at $.33^ per 
bushel ; 28 bushels of oats, at $.25 per bushel ; and 19 bush- 
els of com, at $.50 per bushel ; what did he receive for the 
whole? Ans. $25.50. 



PROMISCUOUS EXAMPLES. 149 

32. John runs 32 rods in a minute, and Henry pursues 
him at the rate of 44 rods in a minute; how long will it take 
Henry to overtake John, if John have 8 minutes the start ? 

Ans, 21^ minutes. 

33. If 4J barrels of flour cost $32.3, what will 7^ barrels 
cost? Jns. $51. 

34. 1£ .875 of a ton of coal cost $5,635, what will 9^ tons 
cost? Ans. $59.57. 

35. For the first three yeard of business, a trader gained 
$1200.25 a year; for the next three, he gained $1800.62 a 
year, and for the next two he lost $950.87 a year ; supposing 
bis capital at the beginning of trade to have been $5000, what 
was be worth at the end of the eighth year ? Ans* $12100.82. 

36. What will be the cost of 18640 feet of timber, at $4.50 
per 100 ? Ans. $838.80. 

37. Reduce qT to a dedmal rraction. Ans. .78125. 

38. What will 1375 pounds of potash cost, at $96.40 per 
ton? Ans. $66,275. 

39. Beduce .5625 to a common fraction.^ Ans. •^. 

40. Beduce ^, .62j>, .37^, f , to decimals, and find their 
sum. Ans. 1.464375. 

41. A man's account at a store stands thus : 

Dr. Cr. 

$4,745 $2.76^ 

2.62^ 1.245 

1.27 .62i 

.45 3.45 

«.28J^ 1.87j 

What is due the merchant? Ans. $4.41 j^. 

42. A gardener sold, from his garden, 120 bunches of on- 
ions at $.12j> a bunch, 18 bushels of potatoes at $.62^ per 
bushel, 47 heads of cabbage at $.07 a head, 6 dozen cucum- 
bers at $.18 a dozen ; he expended $1.50 in spading, $1.27 
for fertilizers, $1.87 for seeds, $2.30 in planting and hoeing; 
what were the profits of his garden? Ans. $23.68. 
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REDUCTION. 

i7Sm A OonqNnmd Vnmber is a concrete number whose 
value is expi'essed in two or more different denominations. 

(HO.) 

176* Beduction Is the process of changing a number from 
one denomination to another without altering its valne. 

Reduction is of two kinds. Descending said Ascending. 

177* Seduction Descending is changing a number of one 
denomination to another denomination of less unit vcdue; thus, 
$1 = 10 dimes = 100 cents = 1000 mills. 

178* Reduction Ascending is changing a number of one 
denomination to another denomination of greater unit value; 
thus, 1000 mills = 100 cents = 10 dimes =$1. 

179* A Scale is a series of numbers, descending or as- 
cending, used in operations updn compound numbers. 

Note. In nmple numbers and dedxnals, the scale is uniformly 10 ; 
in compound nuiiU)ers the scales are rarying. 

CUKRBNCT. 

180» I. United States Monet. 

TABLE. 

10 mills (m.) make 1 cent, ct. 

10 cents ^* 1 dime,... ..d. 

10 dimes '< 1 dolliur, .••.$. 

10 dollars " 1 eagle, ....£. 

I7NIT EQinVALENTS. 

ct. m. 

d. 1 = 10 

I 1 =z 10 == 100 

B. 1 z= 10 = 100 = 1000 

1 = 10 = 100 = 1000 = 10000 

Scale -~ uniformly 10. 

Note. This table is given bere for the purpose of presenting all ther 
compound numbers together ; but Decimal Currency has been previ- 
ously treated of so fiilly, that additional exercises are not considered 
necessary. 

What is a compound number? Reduction is what? Reduction 
descending ? Reduction ascending ? A scale ? Scale of simple num- 
bers and decimals ? Scale of compoimd numbers ? Repeat the table 
of U, S. money. 
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n. English Monet. 
I SI. Soglidi Woney is the cazrency of Great Britain. 

TABLE. 

4 fiutlungs (fur. or qr.) make 1 penny, d. 

12 pence " 1 shillmg, 8. 

20 shillings ** X pound or 8oyere]gn,..£, cm: soy. 

. UNIT EQUIVALENTS. 

d. fiUT. 

V 1 = 4 

£,or80v. X — 12 — 48 

' 1 = 20 = 240 = 960 
Scale ascending, 4, 12, 20 ; descending, 20, 12, 4. 

Notes. I. The eguwcUents of each unit in all lower denominations 
may easily be learned, when but few denominations and small numbers 
are used. 

2. Farthings are jj^enerally expressed as fractions of a penny ; thus, 
1 fiur., sometimes called 1 quarter, (qr.) =^d. ; 3 fiir. = f d. 

CASE L 

18S. To perform redaction descending. 
1. Reduce 21 £ Ids. 104. 2&r. to farthings. 

OPERATION. Analysis. We multiply 

21 £ IBs. lOd. 2%. 21£ by 20, because there 

20 are 20 times as many shil- 

lings as pounds, and add 

^3^ «• 18 shillings to the product, 

12 making4388hillingsin21 £ 



5266 d. ^® *• ^® °®*^ multiply 438 

M shillings by 12, because 

^ there are 12 times as many 



Ans, 21066 far. * pence as shillings, and add 

10 pence to the product, 
making 5266 pence in 21 £ 18 s. 10 d. Lastly, we multiply the 5266 
pence by 4, because thjsre are 4 times as many farthings as pence, 
and add 2 fEurthings to the product; and we obtain 21066 fieuthings 
in the given number. Hence the following 

Rule. I. Multiply the highest denomination of the given 
number hy that number of the scale which will reduce it to 
the next lower denomination, and add to the product the given 
number J if any, of that lower denomination, 

Bepeat the table of English money. The scale. Case I is what? 
Give explanation. Rule. 
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n. Proceed in the same numner with the resuUs obtained in 
each lower denomination^ until the reducHon is brought to the 
denomination required, 

CASE II. 

18S. To perform reduction ascending. 

1. Reduce 21066 farthing3 to pounds. 

OPEBATION. * Analysis. We first divide 

4 ) 21066 far. the 21066 fiir. by 4, because 

- «Tmr -. ■ A <• there are 4 as many pence as 

12^5266 d. + 2 far. ^^^^^^^^^ *^^ ^^ ^^^ ^, 

2|0)48|8s. + 10d. 21066 far. = 5266 d. + a re- 

o7 ^ _l_ 1 Q xnainder of 2 fiir. We next 

A o x' o A J i. ^^^® ^^^ ^ ^y ^2, because 

Ans. 21£188. 10d.2far. there are ^ as many shillings 

as pence, and we iBnd that 5266 d. = 438 s. -f- 10 d. Lastly, we 
divide the 438 s. by 20, because there are ^ as many pounds as 
shillings, and we find that 438 s. = 21 £'\- 18 s. The last quotient 
with the several remainders annexed in the order of the succeeding 
denominations gives the answer 21 £ 18 s. 10 d. 2 far. Hence the 
following 



Rule. L Divide the given nun^er by that number of 
scale which taiU reduce it to the next higher denomination. 

n. Jbwids the quotient by the next higher number in. the 
scale; and so proceed to the highest denomination required. 
Ihe last quotient^ with the several remainders annexed in a 
reversed orders will be the answer. 

Note. Reduction descending and reduction ascending mutually 
prove each other. 

EXAMPLES FOR PRACTICE. 

1. In 14194 farthings how many pounds ? 

2. In 14 £ 15 8. 8 d. 2 far. how many farthings ? 

3. Reduce 15 £ 19 s. 11 d. 3 far. to farthings. 

4. In 15359 farthings how many pounds ? 

5. In 46 sov. 12 s. 2 d. how many pence ? 

6. In 11186 pence how many sovereigns? 



Case IT is what B Qiyeexp\anatioiL. ^.^i^e. '^^ra^luow performed ? 
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WEIGHTS. 

184* Weight is a measure of the quantity of matter a 
body contains, determined according to some fixed standard. 
Three scales of weight are used in the United States 
and Great Britain, namely, Troy, Apothecaries', and Avoir- 
dupois. 

L Tbot Weight. 

189 • Troj Weight is used in weighing gold, silver, and 
jewels ; in philosophical experiments, &c 

TABLE. 

24 grains (p,) make 1 pennyweight,..pwt.or dwt 

20 pennyweights ** 1 ounce, oz. 

12 ounces ** 1 pound, Ih. 



UNIT BQUITALEirTS. 

pwt. gr. 

w. 1 = 24 

lb. 1 = 20 = 480 

1 = 12 z= 240 = 5760 

Scale — ascending, 24, 20, 12 ; descending, 12, 20, 24. 

EXAMPLES FOB PRACTICE. 



1. How many grains in 14 lb. 
10 oz. 18 pwt 22 gr. ? 

OPERATION. 

14 lb. 10 oz. 18 pwt. 22 gr. 
12 



178 oz. 
20 



3578 pwt 
24 



14334 
7156 



2. How many pounds in 
85894 grams ? 

OPERATION. 

24 ) 85894 gr. 
20 ) 3578 pwt + 22 gr. 
12 )178 oz. + 18 pwt 
14 lb. + 10 oz. 

Am. 141b. 10 oz. 18 pwt 
22 gr. 



85894 gr., Ans. 

3. In 5 lb. 7 oz. 12 pwt 9 gr., how many grains ? 

4. In 43457 grains how many pounds ? 



Define weight Troy weight. Repeat the table. Give the scale. 

7» 
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5. Beduce 41760 grains to pounds. Ans, 7 lb. 3 oz. 

6. A miner had 14 lb. 10 oz. 18 pwt. of gold dust ; how 
much was it worth at $.75 a pwt? Ans. $2663.50. 

7. How many spoons, €aeh weighing 2 oz. 15 pwt, cai^ be 
made from 5 lb. 6 oz. of silver ? An$. 24. 

8. A goldsmith manufactured 1 lb. 1 pwt. 16 grs. of gold into 
rings, each weighing 4 pwt. 20 gr. ; he sold the rings for $1.25 
apiece ; how much did he veeeive for them ? Ans, $62.50. 

n. Apothecaeies' Weight. 
186. Apothecaries* Weight is used by apothecaries and 
physicians in compounding medicines; but medicines are 
bought and 'sold -by aroirdupois weight 

TABLE. 

20 grains (gr.) make 1 scruple, sc or 9. 

3 scruples " ,1 dram, dr. or 5* 

1 ounce, oz. or S . 

1 pound, lb. or id. 



8 drams 
12 ounces 






lb. 



UNIT BQUnrAXEKTS. 

0C. irr. 

dr. 1 = 20 

0.. 1= 3= 60 

1 = 8 = 24 = 480 



1 = 12 :f= 96 = 288 = 6760 
Scale — ascending, 20, 3,8, 12; descending, 12, 8,3, 20. 

SXAMFLBS FOB PBACTICS. 



1. How many gr. in 12 jb 
81 3 3 19 15 gr.? 

OPERATION. 

12%8Sd3 19 15gr. 
12 

152 S 

8 



1219 5 
3 



3658 9 
20 

73175 gr., Ans. 



gr. 



2. How many ift in 73175 

OPERATION. 

2|0 ) 7317|5 gr. 
3 ) 3658 9 + I5.gr. 

8)12193 + 19 

12) 152 S + 3 3 

12lb+8S 



Ans. 121b 8§ 3 5 19l&gr- 



Defaie apothecaries' weight. Repeat the table. Giye the scale. 
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t 

3. In 161b. 11 pz. 7 dr. 2 sc 19 gr., how many grains? 

4. Reduce 47 lb 6 § 4 3 to scruples. Ans. 1369^ sc 

5. How many pounds of medicine would a physician use in 
one year, or 365 days, if he averaged daily 5 pr^criptions 
of 20 grains each ? Ans. 6 lb. 4 S 1 B« 

m. Avoirdupois Weight. 

187* Avoirdi^ois Weight is asedforall the ordinary pur- 
poses of weighing. 

TABLE. 

16 drains (dr.) make 1 ounce,. ox. 

16 ounces " 1 poimd, lb. 

100 lb. ''1 hundred weight, . cwt. 

20 cwt., or 2000 lbs., ** Iton,... ......T. 

UNIT EQUITALENTS. 
A OS. dr. 

»• 1 = 16 

cwt. 1 = 16 = 256 . 

T. 1 ^ 100 = 1600 = 25600 
1 = 20 = 2000 = 32000 = 5120QO 

Scale — ascending, 16, 16, 100, 20 ; descending, 20, 100, 16, 16. 

Note. The long or fpvn ton, hundred weight, aiid quarter were 
formerly in comxnori use ; but Ihey are now seldom used except in 
estimating English goods at the XT. S. custom-houses, and in firdg^ting 
and wholesaling coid from the PennsylvaniA mines. 

LONG TDK TABLE. 

28 lb. make 1 quarter, marked qr. 

4qr. =sll2lb. «« 1 'hundred weight, ' " cVt. 

20 cwt. sr 2240.1b. " 1 tbn, " T. 

Scale— fisc^ding, 1^, 4, 90; di^scending, ^0, 4, 28. 

The following denominations are also in use. 

56 pounds make 1 firkin of butter. 
ICk) " « 1 quintal of dried salt fish. 

100 ** ** 1 cask of raisins. 

196 « « 1 barrel of flour. 

200 " « 1 " « beef, pork, or fish. 

2iB0 " u I u u gait at the N. Y. State saltworks. 

56 " "1 bushel'' •' " " u u u 

32 " •* 1 " «' o»ts. 

48 « "1 " « barley. 

56 « a I u u com or rye, 

60 «< « 1 ** a wheat, 

Define avoirdupois weight. Repeat the table. Give the scale. The 
loz^ ton isMis. What a^cq: denominations are in uae r What is the 
value of each } 
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EXAMPLES FOR PRACTICE. 



1. In 25 T. 15 cwt 70 lb. 
how many pounds ? 

OPERATION. 

25 T. 15 cwt 70 lb. 

20 

515 cwt 

100 



2. In 51570 pounds bow 
many tons ? 

OPERATION. 

100 ) 51570 lb. 

2|0)51|5cwt + 701b. 

25 T. + 15 cwt 

An$. 25 T. 15 cwt 70 lb. 
515701b., Ans. 

3. Reduce 3 T. 14 cwt 74 lb. 12 oz. 15 dr. to drams. 

4. Reduce 1913551 drams to tons. 

5. A tobacconist bought 3 T. 15 cwt 20 lb. of tobacco, at 
2!2 cents a pound ; how much did it cost him ? Ans, $#654.40. 

6. How much will 115 pounds of hay cost, at $10 per ton ? 

7. A grocer bought 10 barrels of sugar, each weighing 

2 cwt 17 lb., at 6 cents a pound ; 5 barrels, each weighing 

3 cwt 6 lb., at 7 j- cents a pound ; he sold the whole at an 
average price of 8 cents a pound ; how much ¥ras his whole 
gain? Am. $51.05. 

8. Paid $360 for 2 tons of cheese, and retailed it for 12^ 
cents a pound ; how much was my whole gain ? An$. $140. 

9. If a person buy 10 T. 6 cwt 3 qr. 14 lb. of English iron, 
by the long ton weight, at 6 cents a pound, and sell the same 
at $130 per short ton, how much will he giun ? Am. $1 15.85. 

10. A farmer sold 2 loads of com, weighing 2352 lbs. each, 
at $.90 per bu. ; what did he receive ? Ans. $75.60. 

1 1. How many pounds in 300 barrels of flour ? 

12. A grocer bought 3 barrels of salt at $1.25 per barrel, 
and retailed it at £ of a cent per pound ? what did he gain ? 

Am. $2.55. 

STANDARD OF WEIGHT. 

188. In the year 1834 the U. S. government adopted a 
uniform standard of weights and measures, for the use of the 
custom houses, and the other branches of business connected with 
the general government Most of the States which have adopt* 
ed any standards have taken \]bo^ of the general government 
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189* TTie United Suites standard unit of weight is the 
Troy pound of the mint^ wbich is the same as the imperial 
standard pound of Great Britain, and is determined Bsf fol- 
lows : A cubic inch of distilled water in a vacuum, weighed 
by brass weights, also in a vacuum, at a temperature of 62^ 
Fahrenheit's thermometer, is equal to 252.724 gndns, of which 
the standard Troj pound contains 5760. 

190* 27ie U. S. Avoirdupois pound is determined from 
the standard Troj pound, and contains 7000 Troy grains. 
Hence, the Troy pound is ^j^f^ = ^^ of an avoirdupois 
pound. But the Troy ounce contains ^^^ = 480 grains, and 
the avoirdupois ounce ^jgo == 437.5 grains ; and an ounce Troy 
18 480 — 437.5 = 42.5 grains greater than an ounce avoirdu- 
pois. The pound, ounce, and grain. Apothecaries' weight, 
are the same as the like denominations in Troy weight, the only 
difference in the two tables being in the divisions of the ounce. 

191 • COMPARATIVE TABLE OF WEIGHTS. 

Troj. Apotbecaries'. ATolrdnpois. 

1 pound zz: 5760 grains, = 5760 grains, =7000 grains. 
1 ounce =480 " = 480 " =437.5 " 

175 pounds, = 175 pounds, = 144 pounds. 

EXAMPLES FOB PRACTICE. 

1. An apothecary bought 5 lb. 10 oz. of rhubarb, by 
avoirdupois weight, at 50 cents an ounce, and retailed it at 
12 cents a dram apothecaries' weight ; how much did he gain ? 

Ans. $33.75. 

2. Change 424 drams apothecaries' weight to Troy weight 

Ans. 4 lb. 5 oz. 

3. Change 20 lb. 8 oz. 12 pwt. Troy weight to avoirdu- 
pois weight Ans. 17^^ ^^ 

4. Bought by avoirdupois weight 20 lb. of opium, at 40 
cents an ounce, and sold the same by Troy weight at 50 cents 
an ounce ; how much was gained or lost ? Ans. $17.83^. 

"What is the XJ. S. standard of weight ? How obtained ? How is 
the avoirdupois pound determined ? How is the apothecaries* pound 
determined ? What are the values of the denominations of Troy, avoir- 
dupois, and apothecaries' weight? 
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HEAST7BES OF EXTENSION. 

199* Szteniion has three dim^sioiis — length, bieadtb, 
and thickness. 

A Lme has only one dimension — length. 

A Snr&oe or Area has two dimensions — length and br^th. 

A Solid or Body has three dimensions — kngth,breadtfa,aii<l 
thickness. 

I. Long Measure. 

I9S« Long Heasnre, also called Linear Measure, is ased 
in measuring lines or distances. 

TASI4E. 

12 inches (in.) nmke 1 foot, ft. 

3 feet « 1 yard, yd. 

5^ yd., or 16J ft, « 1 rod,.... rd. 

40 rods ** 1 furlong, .... liir. 

8 furlongs, or 320 rd., ^ 1 statute mile,.. mL 

UNIT EQUITALEKTS. 

ft. in* 

yd. 1 = 12 

rd. 1 = 3 = 36 

to. 1 — 5J = 16J = 198 

mi 1 = 40 = 220 = 660 = 7920 

1 = 8 = 320 = 1760 = .6280 = 63360 

Scale —ascending, 12, 3, 5^, 40, 8 ; 4e8qendilig, 8, 40, |e4, 3, 12. 
The iolHowing denominations are also in use : — 

3 barleycorns make 1 inch, ^ ^®1 ^^ shoenyakers in measuring 

' ) the length of the foot 

4 inches « 1 hand. \ ?®®^ in nieasuxii^ the height of 

} horses directly over the fore feet 
® ''^^ " 1 fathom, used in measuring depths at sea. 

1.16 statute miles « 1 geographic mile, \ ^^ ^ measuring dis- 

® ® *^ ' > tances at s^a. 

3 geographic « «« 1 league. 

SS, " " " i 1 HAtrrpp 5 o^ l^tude on a meridian ot of 

69^ statute « « 5 ^ ^W^^ } longitude on the equator. 
360 degrees " the circumference of the earth. 

How many dimensions has extension? Define a line. Surface or 
area. A solid or body. liefine long measure. What are the denom* 
inations ? The value of each. What other denpmij^tions are used ? 
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N0TB8. 1. For the pyzpose of measoring cloth and ofher goods ^old 
by the yard, the yard is divided into halves, fourths, eighths, and six- 
teenths. The old table of cloth measure is practically obsolete. 

2. The geographic ^nile is^of ^^ or gi^qi^ of the diatrwice round 
the center of the earth. It is a small fraction more than i,15 statute 
nules. 

8. The length of a decree of latitude varies, bdng 68.72 n&iles at the 
^uator, 68.9 to 69.0^ miles in mid^e latitudes, and 69,30 to 69.34 miles 
m the polar regions. The mean or average length is as stated in the 
iable. A degree of longitude is greatest at the equator, where it is 
69.16 miles, and it grwlually decreases toward the poles, who^ it is 0. 



EXAMPLES FOB PRACTICE. 



1. In 2 mi. 4 fiir. 32 rd. 
2 jd« how many inches? 

OPERATION. 

2*jm.4far.a2itL2jd. 
8 



20fur. 
40 



832 rd. 



416 
4162 

4578 yd, 
3 



137844L 
12 



2. In 164808 inches how 
many miles ? 

OPERATIOIC. 

1 2) 164808 in, 
3 ) 13734 ft, 

5^.^4578 yd. 
2 J ^ 
11 ) 9156 

4| 0)83|2 nL+f.yd.= 2yd> 
8)20fiir. + 32rd. 
2mi.-)-4(iir* 

Jm. 2inL4ftii'.32rd.2yd. 



164808 in., ^iM. 

3. The diameter of the earth, being 7912 miles, how many 
inches is it? Ans. 501304320 inches. 

4. In 168474 feet how many miles ? 

5. In -81 mi* 7 fur. 10 rd. 3 yd., how many feet ? 

6. If the greatest depth of the Atlantic telegraphic cable 
from Newfoundland to Ireland be 2500 fathoms, how many 
miles is it ? Ans. 2 mi. 6 fur. 29 rd. 1^ ft. 
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7. If this cable be 2200 miles in length, and cost 10 cents 
a foot, what was its whole cost? An$. $1161600. 

8. A pond of water measures 4 fathoms 3 feet 8 inches in 
depth ; how many inches deep is it ? Ans, 332. 

9. How many times will the driving wheels of a locomo- 
tive torn roond in going from Albany to Boston, a distance of 
200 miles, supposing the wheels to be 18 ft. 4 inches in dr- 
cumf^renoe? Ans. 57600 times. 

10. - If a vessel sail 120 leagues in a day, how many stat- 
ute miles does she sail ? Ans. 414 

» 

11. How many inches high is a horse that measures 14^ 
hands? Ans, 58. 

SUBYETOBS' LONG MEASURE. 

194* A Gunter*! CSuu&i used by land surveyors, is 4 rods 
or 66 feet long, and consists of 100 links. 

TABLE. 

7.92 inches (in.) make 1 link, • . . . L 

25 hnks ** 1 rod,....rd. 

4 rods, or 66 feet, ** 1 chain ..eh. 

80 chains ** 1 mile, . • mL 

UKIT BavrVALEITTS. 

1. In. 

rt. 1 = 7.92 

,h. 1= 25= 198 

«,. 1 = 4 = 100 = 792 

1 = 80 = 320 = 8000 = 63360 

Scale— ascending, 7.92, 25, 4, 80 ; descending, 80, 4, 26, 7.92. 

NoTB. Rods are seldom used in cham measure, distances beiiig 
taken in chains and links. 

examples fob FBACTICE. 

1. In 3 mi. 51 ch. 73 1. how many links ? 

2. Reduce 29173 L to miles. 

3. A certain field, enclosed by a board fence, is 17 ch. 31 1. 
long, and 12 ch. 87 L wide ; how many feet long is the fence 
which encloses it ? Ans. 3983.76 ft. 



Repeat the table of surreyors' long measure. Give the scale. 
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n. Squabb Mbasube. 
103. A Sqnare is a figure baving four equal sides, and 
four equal angles or comers. 

I sqaare foot b a fignre having four 
sides of 1 it. or 12 ia. each, as shown 
in the diagram. Its contents are 12 
X 12 ^ 144 square inches. Heace 

The conlenit or ana of a tquare, or 
of any «*«• Jigttre luwtng a uniform 
length and a vnifwmhvadtA,u/otatd 
i2iB. = in. b^mnitipfyinff the length by the breadth. 

Tfans, a sqaare foot is 12 in. long and 12 in. wide, and the con- 
tents are 12 X 12 = 144 sqnare inches. A board 20 in. long 
and 10 in. wide, is a rectangle, containing 20 X !*> = 200 
Bqoare inches. 

190* Bqaan Keuon is used in computing areas or snr- 
fiices I as of land, boards, painting, plastering, pavmg, Sk. 



■L — Itt. 



144 square inches (sq. in.) make 1 square foot, marked sq. 
9 square feet " I square yard, " sq. i 



)\ square yards 
I square rods 



1 square rod, 
1 rood. 



. sq. ft. 



1 square mUe, " sq. mi. 









•q-yd. 


1 — 


-144 










» = 


1296 




B. 




12lS = 


10896 = 








40 = 


1668160 


*,.Bl. 1 = 




160= 


4840 — 


43360 — 


6272640 




2560 = 102400 = 


3097600 = 


27878400=4014489600 


Scale- 


aicendmg 


144,9 


80J,40,4, 


640 ; descending, 64(f 4, 


40, 30J, 9, 


]«. 











Define a square. How is the area of a square or any rectsn^ular 
figure found ? For what is squaie menaure used i Repeat Uw table. 
Qire the scale. 
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Artifieen estimate their work u follow a: 

By the square foot : glazing and stone-cuttiqg* 

By the square yard: painting, plastering, paving, ceiling, and 
paper-hanging. 

By the square of 100 feet: flooring, partitioning, roofing, slating, 
and tiling. 

Brick-laying is estimated by the thousand bricks; also by the 
square yard, and the square of 100 feet 

NoTBS. 1. In estimating the painting of moldmss, comioes, &c., the 
measuring-line is carried uxto all the moldings and cornices. 

2. In estimating brick-laying by the square yard or the square of 
100 feet, the work is mider^ood to be 1^ bricks, or 12 inches, thick. 

BZAHPLES FOB FEA.CTIC8. 

1. In 10 A. 1 B. 25 sq. id. 16 sq. jd. 4 sq. ft. 136 sq. in. 
how man J square inches ? 

OPEBATION. 

10 A* 1 R. 25 sq. rd. 16 sq.yd. 4 sq. ft. 136 sq. io. 
_4 

41 R 
40 



1665 8q.rd* 

aot 



416^ 
49966 

50382^ sq. yd. 
9 



453444} sq. ft. 
144 



36 = } sq.ft. 
1813912 with ISe'sq. xiw 
1813776 
4534^ 

• 65296108 sq. in., Jiu. 

2. In 65296108 sq. in. how many acres ? 

How do artisans estimate work i 
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OFVBAnOHf, 

144 ) 65296108 sq. in. 

9 )^53445 aq. ft. -f- 28 sq. in. 
30^^ 50382 sq. yd. -f- 7 sq. ft. 



4 



4 



121 ) 201528 fourths sq, yd. 

4 10)166|5 sq, }^+if;= 16f sq. yd. 

4)41R.+25 8q.rd. 

IOA.4-IR. 
Ans. 10 A. 1 R 25 sq. rd. 15| sq. yd. 7 sq. ft. 28 sq. in* 
r 10 A. 1 B. 25 sq. rd. 15 sq. yd. 7 sq. ft. 28 sq. in. 
Or < 6 sq. ft. 108 sq. in. 

Or 10 A. 1 R. 25 sq. rd. 16 sq. yd. 4 sq. ft. 136 sq. in. 

Analysis. Dividing by the numbers in the ascending scale, and 
arranging the remainders according to their order in a line below» 
we find the square ysrds a mixed number, 15|. But f of a sq. yd. 
= } of 9 sq. ft. = 6f sq. ft. ; and | of a sq. ft. = f of 144 sq. in. = 
108 sq. in. Therefore -f sq. yd, = 6 sq. ft. 108 sq. in. ; and adding 
108 sq.m. to 28 sq. in. we have 136 sq. in., and 6 sq. ft to 7 sq.ft. we 
have 13 sq. ft. = 1 sq. yd. 4 sq. ft., and writing the 4 sq. ft;, in the 
result, and adding 1 sq. yd. to 15 sq. yd. we have for the reduced 
result, 10 A. 1 R. 25 sq. rd. 16 sq.yd. 4sq.ft. 136 sq. in. 

3. Reduce 87 A. 2 R. 88 sq. rd. 7 sq. yd. 1 eq. ft. 100 sq. 
in. to square inches. Ans. 550355068 sq. in. 

4. Reduce 550355068 sqniupe inches to acres. 

5. A field 100 rods long and 30 rods wide contains how 
msuaj acres ? Ans* 18 A. 3 R. 

6. How many rods of fence will enclose a farm a mile 
square ? ^^' ^^^^ i^s* 

7. How much additional fence will dmde it into four equal 
square fields? ^ns. 640 rods. 

8. How many acres of land in Boston, at $1 a square foot, 
win $100000 purdiase? 

Ans. 2 A. 1 R. 7 sq. rd. 9 sq. yd. Si sq. ft. 

9. How many yards of carpeting, 1 yd. wide, will be required 
to ca%et a room 18^ A. long and 16 ft. wide ? Ans. 82| yd. 
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10. What wotdd be the oost of plastering a room 18 ft long, 
16^ ft wide, and 9 ft. high, at 22^ts. a sq. yd. ? Ans. $22.44 

11. What will be the expense of slating a roof 40 feet 
long and each of the two sides 20 feet wide, at $10 per 
square? Ans. $160. 

SUBYEYOBS' SQUABB MEASUBE. 

19T« This measure is used bj surveyors in computing the 
area or contents of land. 

TABLE. 

625 square links (sq. L) make 1 pole, P. 

16 poles « 1 square chain,.. 8q.dL 
10 square chains ** 1 acre, A. 

640 acres ** 1 square mile,. ..sq. mL 
36 square miles (6 miles square) *' 1 township, Tp. 

UNIT SQUITAI.ENTS. 

p. 8q. 1. 

eq. ch. 1= 626 

A. 1= 16= 1000 

■q.mi. .1= 10= 160= 10000 

Tp. 1= 640= 6400= 102400= 64000000 

1 = 36 = 23040 = 230400 = 3686400 = 2304000000 

Scale ~ ascending, 625, 16, 10, 640, 36 s descending, 36, 640b 
10, 16, 625. 

KoTBs. 1. A square mUe of land is also called a sedum. 

2. Canal and railroad engineers commonly use an engineers' chain, 
which consists of 100 links, each 1 foot long. 

3. The contents of land are conmionly estimated in square miles, 
acres, and hundredths ; the denomination, roodf is fiist going into dis- 
use. 

EXAMPLES FOB PRACTICE. * 

1. How many poles in a township (^ land ? 

2. Reduce 3686400 P. to sq. mi. 

3. In 94 A. 7 sq. ch. 12 P. 118 sq. L how many square 
links? 

4. What will be the cost of a ferm containing 4550000 
square links, at $50 per acre ? Ans. $2275. 

Repeat the table of sunreyors' square measure. Giye the sc4^• 
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m. Cubic Measure. 

108. A Cube b a. soUd, or i>od7, 

haviog eix equal square sides, or 

laces. If each side of a cnbe be I 

yard, or S feet, 1 foot in thickness 

of this cube will contain 3X3X1 

^ 9 cubic feet,aiid the whole cube will 

contain 3 X 3 X 3 1:;:: 27 cubic feet. 

A solid, or body, may have the 

three dimensions all alike or all diSereat A body 4 ft. long, 

S ft. wide, and 2 ft thick contains 4 X 3 X 2 = 2i cubic or 

solid feet. Hence we see that 

I%e enMc or solid contents of. a body arejoimd bt/ mu&ipU/- 
ing tha length, breadth, and thictnea together. 

109* • Cabio Xeasure, also called Solid Heasure, is nsed 
in estimating the contents of sotida, or bodies ; as timber, wood, 
stone, &C. 

TASIX. 

1728 cuUc inches (cu. in.) maka 1 cubu) foot, cu. ft. 

2Tcubicfeet " 1 cubic jmd cu. yd. 

16 cubic feet " 1 cord foot^ cd. fL 

ijs.'s."; " i-"i-'->«> «. 

Scale — ascending, 1T2B, 27. The other niunbere are not in a 
r^ular ecale, but are merely >o many times 1 foot. The unit 
equivalenta, being tactions!, are consequently omitted. 

NorsH. I. A cubic jrard of cuth is called a load. 

2. Kailroad and tranaportation compantes egtiinate light fireight by 
die space it occupiet in cubic feet, and heavy &eight by weight. 

3. A pile of wond 8 feet long, 4 feet wide, and 4 feet high, contains 
I cord; and a cord foot is 1 fbot in length of such a pile. 

4. A ^)eTch of itone or of masonry is I6|t feet long, 1| feet wide, and 
1 feothigh. 

Define a cube. How are the contents of a cube or rectangular 
■olid found? For what is cubic measure used? Repeat the table. 
Give the scale. How is raih^iad freight estimated ? What is under- 
stood by a cord foot ? By a perch of stone or masonry } 
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5. Joiners, bricklayers, aad masons make no allowance for windows, 
doors, &c. Bricklayers and masons, in estimating their work by 
cubic measure, make no allowance for the comers of the walls oi 
houses, cellars, &c., but estimate thor work by the girt, that is, the 
entire length of the wall on the outside. 

6. Engineers, in making estimates for excavations and embankments, 
take the dimensions with a line or measure divided into feet and deci- 
mals of a loot. The estimates are made in feet and decimals, and 1^ 
results are reduced to cubic yards. 

SXAMPLES FOB PBACTIGE. 

1. Iiil25ca.ft840ca.in.howmanycu.izu? Ans, 21QS40, 

2. Bediioe 5224 cubic feet to cords. Ans. 40ff . 

3. In a solid, dft. 2 in. long, 2 ft 2 in. wide, and 1 ft. 8 in. 
thick, how many cnbic inches ? Ans. 19760. 

4. How many small cubes, 1 inch on each edge, can be 
sawed from a cube 6 feet on each edge, allowing no waste for 
sawing? Ans. 373248. 

5. In a pile of wood 60 feet long, 20 feet wide, and 15 feet 
high, how many cords ? Ans. 140f • 

6. How many cubic feet in a load of wood 10 feet loi^,.3j 
feet wide, and 3j- feet high ? Ans. 113 j^ cu. ft. 

7. If a load of wood be 12 feet long and 3 feet wide, how 
high must it be to make a cord ? Ans. 3f ft. high. 

8. The gray limestone of Central New York weighs 175 
pounds a cubic foot What is the weight of one solid yard ? 

Ans. 2 T. 7 cwt. 25 lb. 

9. A cellar wall, 32 ft. by 24 ft;., is 6 ft. high and 1^ ft. thick. 
How much did it cost at $1.25 a perch? Ans. $50,909+ 

10. How much did it cost to dig the same cellar, at 15 
cents a cubic yard ? Ans. $25;60. 

1 1. My sleeping room is 10 ft- long, 9 ft. wide, and 8 ft. high. 
If I breathe 10 cu. ft.df air in one minute, in how long a time will 
I breathe as much air as the room contains ? Ans. 72 min. 

12. In a school room 30 ft;, long, 20 ft. wide, and 10 ft. high, 
with 50 persons breathing each 10 cu. ft;, of air in one minute, 
in how long a time will they breathe as much as the room 
contains ? Ans. 12 min. 

How are excayations and embankments measured } 
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MJEASURES OF CAPACITY. 

I. Liquid Mbasubs. 

194* Li^tdcl Heasore, also called Wine Measure, is used 
in measuring liquids ; as liquors, molasses, water, &c 

TABLE. 

4 gills (gL) make 1 pint, pt 

2 pints " 1 quart........ qt. 

4 quarts ** 1 gallon, gaL 

31) gallons " 1 barrel BbL 

2 barrels, or 63 gaL « 1 hogshead,.. hhd. 

UKIT EQTTiyALBNTS. 

pt. gi- 

qt 1=4 

gaL 1 Z= 2 = 8 

bbL 1 = 4 z= 8 = 32 

hW. 1 = 314 = 126 = 252 = 1008 

1 = 2 = 63 = 252 = 504 = 5016 

Scale — ascending, 4, 2, 4, 31), 2 ; descending, 2, 31), 4, 2, 4. 

The following denominations are also in use : 

36 gallons 'make 1 barrel of beer. 
54 «* or 1) barrels " 1 hogshead " " 

42 « " 1 tierce. 

2 hogsheads, or 120 gallons, ** 1 pipe or butt 

2 pipes or 4 hogsheads, *' 1 tun. 

Notes. 1. The denominations, barrel and hogshead, are used in es- 
timating the capacity of cisterns, reservoirs, vats, &c. 

2, The tierce, hogshead, pme, butt, and tun are the names of casks, 
and do not express any fixed or definite measures. They are usually 
gauged, and have their capacities in gallons marked on them. 

3. Ale or beer measiure, formerly used in measuring beer, ale, and 
milk, is ahnost entirely discarded. 

AVhat is liquid measure ? Bepeat the table. Give the scale. What 
other denominations are sometimes used ? How are the capacities of 
dstems, reservoirs, &c., reckoned ? Of large casks ? 
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EXAMPLES FOR PRACTICE. 

1. lH2hhd.lbar.80gaL2 
qt 1 pt. 8 gi. how many gills ? 

OPERATION. 

2 hhd. 1 bar. 30 gal. 2 qt 
_2 [iptSgi. 

5bbL 



185 

187^ gaL 

4 

752 qt 
2 



1505 pt 
4 



2. In 6028 gi. how many 
Uids.? 

OPERATION. 

4 ) 6028 gi. 



2) 1505 pt + 8 gL 
4)752qt + lpt 



81^ 188 gaL 
2 J 2 



68 )876 



[gaL 



2)^bbL + Vgal-=3^ 
2 hhd. + 1 bar. 

Am. 2 hhd. 1 bar. 80^ gaL 
1 pt 8 gi. 

Bat ^ gal. = 2 qt, making 
the Ans. 2 hhd. 1 bar. 80 gaL 
2qt Ipt 8^ 



6028 gL, Ans. 

8. Reduce 8 hogsheads to gills; 

4. Reduce 6048 gills to hogsheads. 

5. In 18 hhd. 15 gaL 1 qt how many pints ? 

6. In 6674 pints how many hogsheads ? 

7. What will be the cost of a hogshead of wine, at 6 c^ta 
a gill? Ans. $120.96. 

8. A grocer bought 10 barrels of dder, at $2 a barrel; 
after converting it into vinegar, he retailed it all at 5 cents a 
quart ; how much was his whole gain ? Ans. $48. 

9. At 6 cents a pint, how much molasses can be bought for 
$8.84? Ans. 8 gaL 

10. How many demijohns, that will contain 2 gaL 2 qt 1 pt 
each, can be filled from a hogshead of wine ? Ans. 24. 

II. Drt Measure. 

19«So Dry Heasnre is used in measuring articles not 
liquid, as grain, fruit, salt, roots, ashes, &c. • 



"What is dry measure ? 
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TABLE. 

2 pints (pt) make 1 quart,. ........ .dt. 

8 quarts *^ 1 peck, .pk. 

4 pecks ** 1 busliel,.bu. or bush. 

UNIT EQUIYA.LENTS. 
qt. pt. 

pk. 1=2 

btu 1 = 8 = 16 
1 = 4 = 32 = 64 

Scale — ascending, 2, 8, 4 $ descending, 4, 8, 2. 

Note. In England, 8 bu. of 70 lbs. each are called a qtiarter, nsed in 
measuring grain. The weight of the English quarter is |> of a long ton. 

EXAMPLES FOR PRACTICE* 

1. In 49 bu. 3 pk. 7 qt. 1 pt how many pints? 

2. In 3199 pt how many bushels ? 

3. Reduce 1 bu. 1 pk. 1 qt 1 pt. to pints. 

4. Reduce 83 pints to bushels. 

6. An innkeeper boaght a load of 50 bushels of oats at ^5 
cents a bushel, and retailed them at 25 cents a peck ; how 
much did he make on the load ? Ansm $17.50« 

STANDARD OF EXTENSION. 

309« 7%« Vi S. standard unit of measures of extensionf 
whether linear, superficial, or solid, is the yard of 3 feet, or 36 
inches, and is the same as the imperial standard yard of 
Great Britain. It is determined as follows : The rod of a 
pendulum vibrating seconds of mean time, in the latitude of 
London, in a vacuum, at the level of the sea, is divided into 
391393 equal parts, and 360000 of these parts are 36 inches, 
or 1 standard yard. Hence, such a pendulum rod is 39.1393 
inches long, and the standard yard is §M^^} of the length of 
the pendulum rod. 

303 • The U. S. standard unit of liquid measure is the old 

English wine gallon, of 231 cubic inches, which is equal to 

8.339 pounds avoirdupois of distilled water at its maximum 

density, that is, at the temperature of 39.83^ Fahrenheit, the 

barometer at 30 inches. .^__ 

Repeat the table. What is a quarter ? What is the IT. S. standard 
unit of measurement of extension ? How is it determined ? What is 
the U. S. standard unit of iiquid measure ? 

$ 
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SMI4* The U. S. standard unit of dry meamre is the Brit- 
ish Winch^^t^r bi^hQl) which is 18^ inches in diameter and 8 
inches deep, and contains 2150.42 cubic inches, equal to 
77.6274 pounds avoirdupois of distilled water, at its maximum 
density. A gallon, dry measure, contains 268.8 cubic inches. 

Note. 1. The wine and dry measures of the same denomination 
are of different capacities. The ex^ct foid the relative size of each may 
be readily seen by the following 

90tl« COMP4BATiy£ TA9l'^ OF MEASURES OF GAPAOITT. 

Gq. i9. in Cn. in. in Gu. in. M) Cn. in. ia 
ond gallob. one quart. one ^nt. one gill. 

Wine measure, 231 574 28{ 7^^ 

Dry measure, {\ pk.,) 268^ 67| 33| 8| 

2. The beer gaUoi^ of 282 inches is retained in use in a few places 
only by custom. 

1. A fruit dealer bought a bushel of strawberries, dry 
loeasane, and sold them by wine measure ; how many quarts 
did he gain? Jns. 5^f qaarts. 

2. A grocer bought 40 quarts of milk by beer measure, and 
sold it by wine measure ; how many quarts did he gain ? 

Ans. df^ quarts. 
8. A hcishel, or 32 quarts, diy measure, contains how many 
more ciibia inphes th^ 93 quants wine meaaure ? 

Ans> 30^ eu. in. 

TlVE. 

SOA« Time is used in measuring periods of duration, as 
years, days, minutes, &e. 

TABLE. 

^ seoondi (sec.) make 1 minute, mm. 

60 minutes ** 1 hour h. 

24 hours *' 1 day, .da. 

7 days '* 1 week,. ........ wk. 

365 days " 1 common y^ar,. . .yr. 

366 days ** 1 leap ye«r,......yr, 

12 caTendar months " 1 year,; .yr. 

100 years « 1 century, C. 

"Vyhat is the U. S. standard unit of dry measure ? How is it ob- 
tained? Whi^t is the relative size oif the wine and the dry gallon? 
TVhf t |s till ^^ cil % b§«r g9}lon ^ Wh^ti^time? lElepeat th9 tablii 
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UNIT BQUIYALENTS. 

mill. Me. 

b, 1 = 60 

da. 1 = 60 = 3600 

wk. 1 = 24 = 1440 z= 86400 

1 = 7 = 168 = 10080 = 604800 

yr. Qo. 5 365 == 8760 = 525600 = 31536000 

1 = 12 = J 366 = 8784 = 527040 = 31622400 

SciXE — ascending, 60, 60, 24, 7, 4 ; descending, 4, 7, 24, 60, 60. 

The calendar year is divided as follows : •— 

Ho. of mo. Seaaon. Names. AbbreTiatiomu No. of daja. 

1 Winter, ^ January, Jan. 31 

2 « ) February, Feb. ' 28 or 29 
* 3 Spring, C March, Mar. 31 

4 « < April, Apr. 30 

5 « /M.ay, 31 

6 Suiomer, CJune, Jun. 30 

7 « ^July, 31 

8 « (August, Aug. 81 . 

9 Autumn, C September, Sept 30 

10 " ^October, Oct. 31 

11 " C November, Nov. 30 

12 Winter^ Decembert Dec. 31 

365 or 366 

Notes. 1. The exact length of a solar year is 365 da. 5 h. 48 min. 46 
sec. ; but for convenience it is reckoned 11 min. 14 sec. more than this, 
or 365 da. 6 h. a: 366^ da. This \ day in 4 years makes one day, 
which, every fourtht bissextile, or leap year, is added to the shortest 
month, giving it 29 days. The leap years are exactly divisible by 4, 
as 1856, 1860, 1864. The number of days in each calendar month 
may be easily remembered by committing the followisog lines : -^ 

** Thirty days hath September, 
April, Jnoe, and November ; 
All the rest have tbirty-ooe, 
Save February, which aloue 
Hath twenty-eight; and one day mora 
We add to it one year in four." 

2. In most business transactions 30 days are called 1 month. 

EXAMPLES FOR PRACTICE. 

1. Reduce 365 da. 5 h. 48 min. 46 sec. to seconds. 

2. Reduce 31556926 seconds to days. 



Give the scale. . What is the length of esch of the calendar months ? 
What is the exact length of a solar year ? Explain the use of bissextile 
or leap year. What is the length of a month in business transactions ? 
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« 

3. In 5 wk. 1 da. 1 h. 1 min. 1 sec how many seconds? 

4. In 3114061 seconds how many weeks? 

5. How many times does a clock pendulum, 3 ft. 3 in. long, 
beating seconds, vibrate in one day ? Ans» 86400. 

6. If a man take 1 step a yard long in a second, in how 
long a time will he walk 10 miles ? Ans. 4 h. 53 min. 20 sec 

7. In a lunar month of 29 da. 12 h. 44 min. 3 sec how 
many seconds? Ans, 2551443. 

8. How much time will a person gain in 40 years, by rising 
45 minutes earlier every day ? Ans. 456 da. 13 h. 30 min. 

Circular Measure. • 

90T« Circidar Heasnre, or Circular Motion, is used prin- 
cipally in surveying, navigation, astronomy, and geography, 
for reckoning latitude and longitude, determining locations of 
places and vessels, and computing difference of time. 

Every circle, great or small, is divisible into the same num- 
ber of equal parts, as quarters, called quadrants, twelfths, 
called signs, 360ths, called degrees, (&c Consequently the 
parts of different circles, although having the same names, are 
of different lengths. 

TABLE. 

60 seconds (") . make 1 minut'e,. • . '• 

60 minutes " 1 degree, . . . ®. 

30 degrees " 1 sign, S. 

12 signs, or 360^ « 1 circle,.... 0. 

UNIT EQUIVALENTS. 

i = & 

g. 1 = 60 = 3600 

C, 1 =: 30 z= 1800 z= 108000 

1 = 12 = 360 = 21600 .= 1296000 

Scale— ascending, 60, 60, 30, 12; descending, 12, 30, 60, 60. 

Notes. 1, Minutes of the earth's circumference are called geo- 
graphic or nautical mile?. 
2. The denomination, si^ns^ is confined exdusively to Astronomy. 

Define circular measure. How are circles divided ? Repeat the 
table. Give the scale. What is a geographic mile ? What is a 
sign} 
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« 

3. Degrees are not strictly diyisions of a circle, but of the space 
about a point in any plane. 

4. 90^ make a quadrant, or right angle, and 60^ a sextant, or 4 of a 
dxcle. 

EXAMPLES FOB PRACTICE. 

1. Reduce 10 S. 10** 10' 10" to seconds. 

2. Reduce 1116610" to signs. 

3. How many degrees in 11400 geographic or nautical 
miles? Am. 190^ 

4. If 1 degree of the earth's circumference is 69^ statute 
miles, how many statute miles in 11400 geographic miles, or 
190 degrees? An$. 13148. 

5. How many minutes, or nautical miles, in the circum- 
ference of the earth ? Ans. 21600' or mi. 

6. A ship during 4 days' storm at sea changed her longitude 
397 geographical miles ; how many degrees and minutes did 
she change ? Ans* &* 37'. 

208* In Counting. 

12 units or things. . • .make. ... 1 dozen. 
12 dozen ** 1 gross. 

12 gross *' 1 great gross. 

20 imits *' 1 score. 

909. Paper. 

24 sheets make 1 qmre. 

20 quires ** 1 ream. 

2 reams " 1 bundle. 

6 bundles " 1 bale. 

910. Books. 

The terms folioj quarto, octavOy dtwdecimo, &c, indicate 

the nmnber of leaves into whic^ a sheet of paper is folded. 

A sheet folded in 2 leaves is called a folio. 

A sheet folded in 4 leaves *' a quarto, or 4to. 

A sheet folded in 8 leaves " an octavo, or 8vo. 

A sheet folded in 12 leaves '* a 12mo. 

A sheet folded in 16 leaves '* a 16mo. 

A sheet folded in 18 leaves ** an 18mo. 

A sheet folded in 24 leaves *' a 24mo. 

A sheet folded in 32 leaves ** a 32mo. 

What is a degree? Repeat the table for counting. For reckoning 
paper. For inchcating ^ size of books. 
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EXAMPLES FOB PRACTICE. 

1. If in Birmingham, England, 150 million Gillott pens are 
manufactured annually, how manj great gross will they make ? 

Jjis, 86805 great gross 6 gross 8 dozen. 

2. In 100000 sheets of paper, how many bales ? 

Ans, 20 bales 4 bundles 6 quires 16 sheets* 

3. What is the age of a man 4 score and 10 years old? 

4. How many printed pages, 2 pages to each lea^ will 
there be in an octavo book, having 8 fully printed sheets ? 

Ang, 128 pages. 

5. How large a book will ten 32mo. sheets make, if every 
page be printed.*^ Ans, 640 pages. 

PROMISCUOUS EXAMPLES IK REDUCTIOIT. 

1. How many suits of clothes, eadi ctmtaining 6 yd. 3f (jr., 
can be cut finxn 333 yards of cloth ? Am. 48. 

2. A man bought a gold chain, weighing 1 02. 15 pwt^ at 
seven dimes a pennyweight; what did it cost? Ans. $24.50. 

3. A physieiAOf having 2 lb 3S 55 IB 10 gf. of medicine, 
dealt it out in prescriptions averaging 15 grains each ; how 
many prescriptions did it make ? jkns* 886. 

4. A man bought 1 T. 11 cwt. 12 lbs. g£ h&jf at 1 j- cents 
a pound ; what did it cost? Am, $38.90. 

5. What Will be the cost of a load of oats weighing 1456 
pounds, at 37 J cents per bushel? Ans. $17.0625. 

B. If one bushel of wheat wHl make 45 pounds of flour, how 
many barrel wiH 1000 bushels make ? A7U.2%9 bbf. 116 lb. 

7. A load of wheat weighing 2f4a0' potmcfs fe worth how 
much, at $1.20 a bushel? Ans. $48.60. 

8. Paid $12^.50 for a barrel of beef; 6ow much was that 
per pound ? Anim 6^ cents. 

9. If a silver dollar measure One inch in (fiattneter, how 
many dollars, laid side by side on the equator, would reach 
round the earth ? Am. 1573862400. 

10. In 10 mi. 7 ch. 4 rd> 20 L, how many links ? 
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11. What is the value of a city lot, 25 feet wide and 100 
feet long, if every square inch is worth one cent ? Ans* $3600. 

12. How many cords of wood can be piled in a shed 50 ft. 
long, 25 ft. wide, and 10 ft. high ? Jns. 97 Cd. 5 cd. ft. 4 cu. ft. 

13. A cistern 10 feet square and 10 feet deep, will hold 
how many hogsheads of water? Ans, 118 hhd. 46^ gal. 

14. A bin 8 feet long, 5 feet wide, and 4j feet high, will 
hold how many bushels of grain ? Ans. 144^ bu. 

15. How many seconds less in ^tery Autumn than in 
either Spring or Summer ? Ans. 86400 sec 

16. if a person could travel at the rate of a second of dis- 
tance in a second of time, how much time would he require to 
travel round the earth ? Ans. 15 days. 

17. How maty yards df carpeting, 1 yd. Wide, will be re- 
quired to carpet a room 20 ft. long and 16 ft;, wide ? Ans. 40. 

18. A printer calls for 4 reams 10 quires and 10 sheets of 
paper to print a book ; how many sheets does he call for ? 

Ans. 2170. 

19. £[ow many times will a wheel,' 16 ft. 6 in. in circumfer- 
ence, turn round in running 42 miles ? Ans. 13440. 

20. How many days, working 10 hours a day, will it re- 
quire tor a person to count $10000, at the rate of one cent 
each seconct ? Ans. ^7 da. 7h. 46 min. 40 sec 

21. A town, 6 miles long and 4^ miles wide, is equal to 
how many farms of 60 acres each ? Ans. 216. 

22. Af $21.75 per rod, what will be the cost of grading 
10 mL 17d rds. of road ? Ans. $73428. 



ft^TJCnON OF DENOMINATE FRACTIONS. 

cls^ i. 

SttJj To redttcie k d6nomin^t« fraction from a 
greater to a less unit. 

1. Beduc^ ^ of a bu^^l t6 the fra6tibn of a pint 

Ciae I lis what > 
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OPEBATION. 

/v + X-f-X^^t -4w*. Analysis, To reduce bushels 

Q ' to pints, we must multiply by 4, 

/> ' Sf and 2, the numbers in the 

'*^ 1 scale. And since the given num- 

4 her is a Action of a bushel, we 

indicate the process as in multi- 

t^ plication of fractions, and after 

— canceling, obtain ^, the Answer. 
4 = t pt., Am. Hence, 

Rule. MuUiply the fraction of the higher denomination hy 
the numbers in the scale successively, between the given and the 
required denominations. 

Note. Cancellation may be applied wherever practicable. 

EXAMPLES FOB PRACTICE. 

2. Reduce y^Vir of a £ to the fraction of a penny. 

Ans. ^ d. 

3. Redace xiixrir ^^ ^ week to the fraction of a minute* 

Ans, ^ min. 

4. What part of a gill is ^^ of a hosghead ? Ans. ^ gi. 

5. What fraction of a grain is ^^ of an ounce ? Ans, ^ gr. 

6. Reduce yiny^uTXff ^^ ^ ^^^ ^ ^^^ fraction of an inch. 

7. Reduce f of |^ of 2 pounds to the fraction of an ounce 
Troy. Ans, f oz. 

8. Reduce -^ of a hogshead to the fraction of a pint 

Ans. ffpt 

9. Reduce y^^ of an acre to the fraction of a rod. 

Ans. {rd. 

CASE IL 

319. To reduce a denominate fraction from a less 
to a greater unit. 

1. Reduce ^ of a pint to the fraction of a bushel. 
Give explanation. B.\i&e. Case H is what } 



DENOMINATE FRACTIONS. 177 



OPERATION. 



- Anai^sis. To reduce 

Z^y^ _y^ _\r 2. J_ A-rta ^^^^ ^ bushels, we must 

5 2 8^ ~80' ^"^^^ ^y 2. 8» and 4, the 

numbers of the scale. And 
Or, 5 



2 
8 
4 



80 



1 = ^ bu., Ans. 



since the given number of 
pints is a fraction, we indi- 
cate the process, as in divis- 
ion of fractions, and cancel- 
ing, obtain •^, the Answer. 



KuLE. Divide the fraction of the lower denomineUian by the 
numbers in the sccde^ iuccestively^ between the given and the 
required denomination. 

Note. The operation will frequently be shortened by cancellation. 

EXAMPLES FOB PRACTICE. 

2. What part of a rod is | of a foot ? Ans. y^^ rd. 

3. What part of a pound is -^ of a dram ? Ans. -x^^xs 1^* 

4. Reduce j- of a cent to the fraction of an eagle. 

5. A hand is ^ of a foot ; what fraction is that of a mile ? 

Ans. izizn ^^' 

6. Bednce f of 2 pwt to the fraction of a pound. Ans* ^|^ lb. 

7. How much less is f of a pint than j^ of a hogshead ? 

Ans. 1^ hhd. 

8. In -I of an inch what fr'action of a mile ? An$. tv-sVitv ^* 

9. f of an ounce Troy is f of what fraction of 2 pounds ? 
10. f of an ounce is |^ of what fraction of 2 pounds Troy ? 

CASE in. 

313. To reduce a denominate fraction to integers 
of lower denominations. 

1. What is the value of f of a hogshead of wine ? 



Give explanation. Rule. Case HI is what ? 
8« 
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OPERATION. 

f hhd. X 63 = H^ gaL = 39 j. ^L 
fgaLX4=:-^qt=:l|qt; fqt.X2=:|pt=lpt 

Ans. 39 gaL 1 qt. 1 pint 

Analysis. | hhd. =: f of 63 gal., or 39f gal. ; and f gaL = | of 
4 qt., or 1| qt ; and | qt =: | of 2 pt, or 1 pt Henoe, 

Rule, L MulHplf the frtxcHon hy that number in the $cakj 
which wvU reduce it to the next lower denomination^ and if the 
residt be an improper fraction, reduce it to a whole or mixed 
number, 

II. Proceed with the fractional part, if oMty, as beforej 
until reduced to the denominations required* 

IIL I%e units of the several denominations^ arranged in 
their order, will he Ae required f 0St& 

EXAM1»L£S FOA PRACTICE. 

2. Beduce f of a monthi fio lowea* denominatibns; 

Mi. 17 da. 3 h. 25 min. 4^f sec; 

3. What is the value of f of a £ T Ans. 8 s. 6 d. 3^ fir. 

4. What is the value of | of a bushel ? 

5i Reduce f of 15 cwt to it^ equiv^ient vakiie'. 

Ans. 12 cwt 85 lbs. 11 oz. 6f dr. 

6. Beduce f of f of a pound avoirdupois to iittegtem. 

Ans. 4'ofe. llf^dr. 

7. What is the value of f of an acre ? Ans. 3 R. 13^ P. 

8. Reduce j^ ^^ ^ ^^ ^ ^^ vftine iir int^g^^ft^^ 

JnK 16 K. 3^nadn. 53yV sec 

9. Whatisthevaltt^off ofap^ncfTroy? 

10. What is the value of \ of 5 J tons ? Ans. 4 T. 5 cwt. b^ lb. 

11. What is the value of \ of 3|acrfes ? Ans. 1 A. 1 R. 20 P. 

CASE IV, 

914U To reduce a compound number to a fraction 
of a higher denomination. 

1. What part of a week is 5 da. 14 b. 24 min. ? 
Give explanadou, 'E.\i\fi. C^cefcY^ \a'v\i3bX\ 
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ol^EKATlbN. AnfALtett^ To find 

5 da. 14 h'. 24 min. = 806r4 niiii. what part one compound 

I wk. = 10080 mm. number is , of another, 

Jo6> — iwt >(nji they must be reduced to 

f^ofa — i WK., .MS. ^^ ^^^^ dduommatiou. 

Lx 6 da. 14 h. 24 min. there fi^ 8064 minutes, and iii t week there 
are 10080 minutes. Sinde 1 mmutie is Yirinr ^^ ^ week, SO^ min- 
utes is f^(f^ ' = f of a w^^ Hiehce, 

Rule. Beduce the given number to its lowest detiomihation 
Jbr the numeraiory and a unit of the required denomination 
to the same denomination Jot the denomindt&t of Hhe required 
fraction. 

IToTtf. If t^ttf g^V^ fiuteLW ocmtBiii a fraction, the denofninator of 
this fraction must be regarded as the lowest denomination. 

i±^MPLES' ^OB l^filOtlCE; 

2. What part of a mi. is 6 fur. 26 rd. 3 yd. 2 ft? Ans. \m\. 

3. What fraction of a£ is 13 s. 7 d. 3 far. ? 

4. Reduce 10 oz. lO^wH. 10^. t6' the fraction of a pound 
Troy. Ans. ^ lb. 

5. Reduce 2 cd. ft. 8 ca. ft. to die fraction of a cord. 

Ans, ^ Cd. 

6. Reduce 1 bbL l§iiL 1 qt l|lt 1 gi. to ttie fraction of a 
hOgiAi^adL Ans. ^ hhd. 

7. What part dT^ rods is 4 yards l^fiM? Ans. ^. 

8. Reduce If pe<^ to the fraction of a bushel. Ans. f bu. 

9. What part of 9 fe^t sqiiaVe ar^ 9 sqtiare feet ? 

10. From a pi^ce ^ cloth cbntaiiiihg 8 yd 3 qr. a tailor cut 
2 yd. 2 qr. ; whkt part of the whole piece did be take ? Ans. f . 

CASE V. 

< 
91tS. To i^dtioe s denominate decimal to integercf 

of lon^ d^fiioimnalidnB. 

1 . Reduce .78125 of a poijnrf Trdy to irifegdrs of 16Wer d^- 
nominations. 



Give exphmatidn. "RuU Ca^TUwhat? 
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OPE&ATioif. Analysis. We first multiply 

.78125 lb. ^y ^2 ^ reduce the gwen number 

22 ^i^ pounds to ounces, and the 

result is 9 ounces and the decimal 

9.37500 oz. .375 of an 02. We then multiply 

20 this decimal by 20 to reduce it to 

7^50000 pwt pennywe^hts, and get 7 pwt and 

2 . ^ .5 of a pwt. This last decmial we 

_Z multiply by 24, to reduce it to 

12.0000 gr. grains, and the result is 12 gr. 

-V - ^ , rt J Hence the answer is 9 oz. 7 pwt 

9 oz. 7 pwt. 12 gr., Ans. jg gr 

Rule. I. MvUiply the given decimal by that number in tk 
icale which totU reduce it to the next lower denomination^ and 
paint off as in multiplication ofdedmah. 

n. Proceed vnth the decimal part of the product in the sam 
manner until reduced to the required denominatians. The in- 
tegers at the left will he the answer required. 

EXAMPLES FOR PRACTICE. 

2. What is the value of .217° ? Ans. 13' 1.2''. 

3. What is the value of .659 of a week ? 

An$, 4 da. 14 h. 42 min. 43.2 sec. 

4. Reduce .578125 of a bushel to integers of lower denom- 
inations, ^ns. 2 pk. 2 qt. 1 pt 

5. Reduce .125 bbl. to integers of lower denominaiions. 

Ane. 3 gal. 3 qt. 1 pt 2 gi. 

6. What is the value of .628125 £ ? 

7. What is the value of .22 of a hogskead of molasses ? 

Am. 13 gal. 3 qts. 3.52 gi. 

8. What is the value of .67 of a league ? 

Aim. 2mi. 3rd. 1yd. 3|in. 

9. What is the value of .42857 of a month ? 

Am. 12 da. 20 h. 34 min. 13^ sec 
10. What is the value of .78875 of a long ton ? 

Am. 15 cwt 3 qr. 2 lb. 12.8 02. 

— * ■ ^ , ■ - — ■ - ' ■ ■ — I ■ 

Qive explanation. Rule. 
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11. What is the value of 5.88125 acres ? Jns. 5 A. 3 R. 21 P. 

12. Reduce .0055 T. to pounds. Ans. 11 lb. 

13. Reduce .084375 of a bundle of paper to its value ih 
lower denominations. Ans. 1 quire 9 sheets. 

CASE VI. 

Sin. To reduce a compound number to a decimal 
of a higher denomination. 

1. Reduce 3 pk. 2 qt. to the decimal of a bushel. 

OPERATION. Analysis. Since 8 quarts make 

2.00 qt. 1 peck, and 4 pecks 1 bushel, there 

« ae/x/v 1 "will be ^^ as many pecks as quarts 

6.£0y)y} pfc. (\^Z), and i as many bushels as 



8 
4 



.812M)u., Arts, pecks. 

rfc Q u o * oc * Or we may reduce 3 pk. 2 qt to 

Ur, 3 pk. i! qt. -- ^b qt. ^^ fraction of a bushel (as in 214), 

1 bu. — 32 qt. and yf^ y^aye f| of a bushel, which, 

ff = .8125 bu., Ans, reduced to a decimal, equals .8125. 

Hence the 

Rule. Divide the lowest denomimxtion given by that num* 
her in the scale which wiU reduce it to the next higher^ and an" 
nex the quotient as a decimal to that higher. Proceed in the 
same manner until the whole is reduced to the denomination 
required. Or, 

Reduce the given nurnher to a fraction of the required cfe- 
nomination, and reduce this fraction to a decimaL 

EXAMPLES FOR PRACTICE. 

2. Reduce 3 qt. 1 pt 1 gi. to the decimal of a gallon. 

Ans. .90625 gal. 

3. Reduce 10 oz. 13 pwt. 9 gr. to the decimal of a pound 
Troy. Ans. .88906251b. 

4. Reduce 1.2 pints to the decimal of a hogshead. 

Ans. .00238 + hhd. 

5. What part of a bushel is 3 pk. 1.12 qt. ? Ans. .785 bu. 

Case YI is what ? Oire eiqplanations. Rule. 
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6; W]iiitp2inofanacre]#3B.12.56F.? 

7. Bedooe 17 yd. 1 ft 6 in. to the decimal of a mile. 

Ant, .00994318 + mi. 

8. Bedooe .32 of ar* pint to the decimal of a busheL 

Ans. .005 bu. 

9. Reduce 4} feet to the decimal of a fathom. 

Afi^. .8125&eh6m. 

10. Beduce 150 sheets of paper to the decin^' of a ream; 

An$. .3125 Rm. 

11. Reduce 47.641b. of dour to the ^ebimal of a barrel 

12. l^educe .33 of a foot to the decimal of a niab. 

13. Reduce 5 h. 36 min. 57^ sec to the decimal of a day. 



ADDHfON. 

9'17* 1* A nuner sold at one time lO lb; 4 oz. 16 pwt 8gr. 
of gold ; at ailother timi^ 2 lb. 9 oz. 3 pwt ; ai aiiother, 11 oz. 
20 gr. ; and at another, 25 lb. 1-6 pwt. 23 gr. ; how much did 
he sell in all ? 

AKAltsii^. Artiailigjiije^ the ntiiii^ 
berlB in column8» plafeing^imitrof die 
«<»fii^ denomination under eadi oth- 
er, we first add the units in the 
right hand column, or lowest de- 
nomination, and find' the amount to 
be 5i grairisTi which is' equal td 2 
Am. 39 117 3 pwt 3 gr. We write the 3 gr. under 

the Column of grains, and add the 2 
pwt to the column of pwt W^ &id the^amoi&t of the steond dbl- 
umn to be 37 pwt., which is equal to 1 oz. 17 pwt Writing the 17 
pwt. under the column of pwt, we add the 1 oz. to the next column. 
Adding this coluinh in the same' maimer as the preceding ones^ we 
find the amount to be 25 oz., equal to 2 lb. 1 oz. Placing the 1 oz. 
under the cdlumn (rf oz., We tfdd thcf 2 lb', to the- ctehimn of lb. 
Adding! the k»t ci^ilm, we find the amount to be 391b. Hence 
the following 

What is addition of' comp6midnuid!ib<^S<t OIVe^ejEplilhation. 





OFlERAtlbir. 


lb. 


OSS. pirt. fgi. 


10 


4 16 a 


2 


9 3 





11 20 


25 


le 23 
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BuLE. L Write the numb4ri so that those of the icane unit 
value wiU stand in the same eebumn, 

IL Beginning ai the righ£ hand, add each denaminatian as 
in simple numbefr^ earrping tlo> eadt euceeed^ denaminatian 
one /or as many imits aeit tt^s of^e denomination added^ to 
make one of the next higher denommation. 

lOAMPLES FOB PBAOTICE. 



(2.) 
£. 8. d. 
48 13 8 


• 


lb. 
12 


1 
8 


C3.) 

5- 9' gr. 
7 2 15 


§1 6* 4 






10 


4 1 10 


67 11 a 




15 


00 


2 1 19 


76 U 10 






XI 


6 12 


244 16 t 




I^ 


4 


4 2 00 


(4.) 
T. cwt. lb. oz. 
4 7 18 4 


dr. 
10 




bu. 

1 


(5.) 

pk. qt. pt. 
3 7 1 


U 98 1^ 


6- 




3 


2^0 


3 9 10 6' 


15' 






16 1 


1 15 


4 




17 


S 1 


9 12 43 It 


2^ 




45 


2 4 



6. What is the sutn of 4 mi. 3 fur. 30 rd. 2 yd. 1 ft. 10 in., 
5 mi. 6 flip. 18rd. lyd* 2& 6 in., 10 mi. 4fur. 25rd. 2yd. 
2ft. 11 in., and 6 fun 28 rd. 4 yd, 2ft- 1 in.? 

7. Find the sum of 197 Bq[. ^: 48q;ft. 104J^q.in., 122 
sq.yd* 2 sq.ft. 27f sq.in., 5 sq. yd;8 siq.ft;. 2f sq. ill., arid 237 
gq. yd. 7 dq. fti 128| sq. iii; ? 

Ans. 563 sq. ytf; 4sq. ft: 118:845 sq. iii. 

NoTB. Whm coftim<Mt fralctionfl occur, they should be itedoced' to a 
common denominator, to decimals, or to integers of a lower denomi- 
nation, and added according fO the' ustLial method. 



-(_>. 



Qive the Bule. 
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A. B. 
26 3 


(8.) . 
P. sq.yd. sq.ft. sq.m 
28 25 8 125 


19 2 


38 30 7 150 



456 2 20 16 6 98 
503 1 8 12(^)5 86 

(i) = 72 

503 1 8 13 1 13 



mi. 
1 


ftlT. 

7 


(9.) 
rd. yd, 

30 4 


ft. 

2 


in. 
11 


hhd. 
27 


(10.) 

•gal. qt 

65 3 


2 


3 


4 


00 


2 


1 


10 


112 


60 


2 


3 


10 


7 


25 


1 


2 


11 


50 

421 

14 


29 

00 
39 



2 

1 


1 


16 


3 


16 


4 





2 


3 
2 


bu. 
23 


(11.) 

pk. qt. 

3 7 


pt. 

1 




25 


(12.) 
da. h. ] 
300 19 


min. 
54 


see* 
35 


34 


2 





1 




21 


40 


12 


40 


24 


42 


3 


5 







3 


112 


14 


15 


17 


51 


1 


4 


1 




6 


19 


11 


45 


59 


23 





3 







1 


1 


1 


1 


1 


11 


3 


4 







57 


109 


11 


37 


16 



13. If a printer one day use 4 bundles 1 ream 15 quires 
20 sheets of paper, the next day 3 bundles 1 ream 10 quires 
10 sheets, and the next 2 bundles 13 sheets, how much does 
he use in the three days ? 

Ans. 2 bales 1 ream 6 quires 19 sheets. 

14. A tailor used, in one year, 2 gross 5 doz. 10 buttons, 
another year 3 gross 7 doz. 9, and another year 4 gross 6 
doz. 11 ; how many di^ he use in the three years ? 

Ans. 10 gross 8 doz. 6. 
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15. A ship, leaving New York, sailed east the iirst day 3^ 
45' 50" ; the second day, 4° SO' 10" ; the third, 2° 10' 55" ; 
the fourth, 2^ 39'' ; how hx was she then east &om the place 
of starting? Am. 12° 47' 34". 

16. A man, in digging a cellar, removed 127 cu. yd. 20 cu. 
ft of earth ; in digging a drain, 6 cu. yd. 25 cu. ft ; and in 
dicing a cistern, 17 cu. yds. 18 cu. ft. ; what was the amount 
of earth removed, and what the cost at 16 cents a cu. yd. ? 

Ans. 152^ cu. yds.; $24.37^. 

17. A farmer received 80 cents a bushel for 4 loads of 
com, weighing as follows : 2564, 2713, 3000, and 3109 lbs. ; 
how much did he receive for the whole ? Ans. $162.6574* 

18. A druggist sold for medicine, in three years, at an aver- 
age price of 9 cents a gill, the following amounts of brandy, 
viz.: 1 bbl. 4gal. 1 pt; 30 gal. 2 qt 1 gi.; 2 bbL 15 gal; 
how much did he receive for the whole ? Ans. $415.17. 

918. To add denominate fractions. 

1. Add f of a mile to -| of a furlong. 

OPERATION. Analysis. We find the 

I mi. = 6 fur. 26 rd. 11 ft. "^^^^ ^^ ««* fraction in in- 

ifur.= 13 rd. 5ifl. tegers of less denominations 

^ ^ — (ai8)» and then add their 

Ans. 7 fur. 00 values as in compound num- 

Or,^fdr.^8 = 2Vmi- bers(aiT). 

J «»; _i_ 6 «,? — s 1 «.: T ^«« ^r» ^® ™*y reduce the 

^* ' ® ^* given fractions to enactions of 

the same denomination (913), then add them, and find the value 

of their sum in lower denominations (318). 

2. Add|of arodtof of afoot Ans. 13ft Ij- in. 

8. What is the sum of { of a mile, f of a furlong, and f of 
a rod? Ans. 7 fur. 27 rd. 8 fl. 3 in. 

4. What is the sum of § of a pound and { of a shilling ? 

Ans. 13 s. 10 d. 2^ qr. 

5. What is the sum of f of a ton and f of 1 cwt. ? 

Ans. 1 2 cwt 42 lb. 13f oz. 

Give explanation of the process of adding denominate fractionB. 
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6. What is the Bxnt of f c^ »^J ddded to j^ 6ii hour ? 

Ans. 9 h. 30 mill. 

7. Whftt is the sum of f of H Week, f of a day, and ^ tf 
an hoar ? Ans. 1 da. 22 h. 15 min. 

8. Add f of a hhd; to | of a gad. 

9. What is the siim of f of a cwt^ Sf lb;, nskd 3^oiz. bj 
long ton table ? Ans. IB Ib^ 1 oz. 3|i d^. 

10. Whal is the mtn of f of il mile^ f of ii yard, and | of 
afoot? 

11. Sold 4 tillage lotsf the finit oDHt&med | of ^ of an 
aere>; the seeond, 60f rodd ; t&(^ Ihitdy f of an acre ; and die 
fourth, f of f of an acl^ $ how mudi land iir ^ four iotd ? 

Ans. a R. 26 P. 126^ 6q. ft 

12. A fanner sold three loads of hay; the firert weigheii 
H T., the eeoond, 1^ T.^ and the third, l8| cwt ; wh^ wfts 
the i^grelgate weight of the three loads? . 

Ans. 3 T. 5 cwt 91 lb. lOf os. 

SttBTRACnON. 

9t0. 1. If a druggist buy ^5 gal. 2 qt 1 pt 1 gi. of 

wine, and sell 18 gal. 3qt 1 pt 2gi., how mtrch has he left? 
OFEaATiON. Analysis. Writing the subtxahend 

g»i. qt. pt. gi. tiAder the minuend, placing units of Ae 
"^211 same denomination under each other, 
18 3 2 we begin at the right hand, or lowest 
i . "T "Z 71 ijp denominatito' f since? we cantaot tAe 
• *• ^ ^ " ^ 2gi.frothlgLyweadd lptor4gi.to 
1 gi., ma^ng 5 gi. ; and taking 2 gi. from 5 gL/ we write the remain- 
der, 3 gi., underheatli Che colunm of gilis. Having added 1 pt or 
4^ to th6 imhuencf, ^e ndw adct 1 pi to the pi in the subtra- 
hend, tfaakifl^ 1 ^ ;' and 1 1^ fifbflr 1 pt leaves pt, which we write 
in th^ reitfaittder. N^ty at #e' osLHndt take 3 qt fi^ih 2 qt ,- #e add 
1 gal. or 4 qt fc 2 qt, making 6 qt, and taking 3 qt from 6 qt, we 
write the remainder^ 3 qt, under the denomination of quarts. Add- 
ing 1 gal. to 18 gal., we subtract 19 gaL from 25 gaL, as in simple 

Wbatf is SubtrattRmdfooifrpouitKd Bombers? Give cstptanscbnf. 
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numbers, and write the remainder, 6 gaL, under the eolumn of gal- 
lons. Hence the following 

Rui«E. L Write the ntbirtthtlnd under the tninvendy so that 
unite of the wane denofmncttion khaU Hand under each other. 

IL Beginning at the right handy nubtraet each denomination 
eeparcUelyy as in simple numbers. 

III. If the number of aihy denomination in the subtrahend 
esteeed that of the same denandnaiion in the minuendj add to 
the number in the minuend as md^ uniu as make one of the 
next higher denominationi and ih^ sMraei; in this ease add 
1 to the next higher denomination of the subtrahend before 
subtracting. Proceed in the same manner i^nth each denomi" 
nation. 



^tAII^Bd PO% PBAetiOEt 




lb. ot, p^, 
Frtm la 6f 10 


14 




(3.) 
A. R. I*. 
25 2 16.9 


Take 10 5 4 


e 




I^ 8 


25.14 


Bern. 8 16 


d 




5 2 


81.76 


(4.) 
r. cwt. Ihi 
14 II 69| 


7" 

d8 


da. 
187 


(5.) 
h. 
16 


min^ a6c. 
45 50 


10 12 981 


17 


190 


20 


50 40 



20 861 19 55 10 

6. A 'Aomoti merchant bcHigM English goods to the amount 
of 4Sf 7 £ 18 8. 7i A, atid he palct 1374 £ 10 s, 11^ d. ; hew 
much did he then owe ? 

7. i'rom 800 miles take 198 tBA. 7 fur. 25 rd. 2 yd. 1 ft. 
l^ia- Ans^ 101 Bii. 14 fd^ 2 yd. 2 ft 8 in. 

8. What i8 th^ daffet^na^ in tYie iongitude of two pkees, 
oiM 75«» i& 80" west, md th^ ottiet 7l° 19^ 85" west ? 

Am. 4^55". 
d. ]Prom 10 fc7 S 4 3 1 9 15 gr. take 3 lb 8 S 2 5 2 9 
18gr. Jns. 6ib 11 S 1 3 I 9 17 ^. 

€KR%tli»iUii«^ 
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10. The apparent periodic revolution of the sun is made in 
365 da. 6 h. 9 min. 9 sec, and that of the moon in 29 da. 12 L 
44 min. 3 sec. ; what is the difference ? 

Ans. 335 da. 15 h. 25 min. 6 sec 

11. A man, having a hogshead of wine, drank, on an aver- 
age, for five years, including two leap years, one gill of wine 
a day ; how much remained? Am. 5 gaL 3 qt. 1 pt. 1 gi. 

12. A section of land containing 640 acres is owned by 
four men ; the first owns 196 A. 2 B. 16^ P. ; the seocmd, ^ 
A. 1^ B. ; the third, 177 A. 36 P. ; how much dees the fourth 
own? Ans. 65 A. 3 R. 7.75 P. 

13. From a pile of wood containing 75f Cd. was sold 
at one time 16 Cd. 5 cd. fl. ; at another, 24 Cd. 6 cd.ft 12 
cu. ft ; at another, 27 Cd. 112 cu. ft ; how much remained in 
the pile ? Ans, 6 Cd. 3 cd. ft 4 cu. ft 

14. 1£ fix)m a hogshead of molasses 10 gal. 1 qt 1 pt be 
drawn at one time, 15 gaL 1 pt at another, and 14 gal. 3 qt 
at another, how much will remain ? 

330. To find the difference in dates. 

1. What length of time elapsed from the discovery of 

America hy Columbus, Oct 14, 1492, to the Declaration ai 

Independence, July 4, 1776? 

FiBST OPEaATlON. ANALYSIS. We place the earlier date 

yr. mo. da. under the later, writing first on the left 

1776 7 4 the number of the year from the Chris- 

1492 10 14 tian era, next the number of the month, 

nan q ^ counting January as the first month, and 

next the number of the day from the 
first day of the month. Instead of the number of the year, month, 
and day, some use the number of years, months, and days that 

SECOND OPERATION. ^^^ ^^^ ^^^ *^® Christian era, thua : 

yr. mo. da. instead of saying July is the 7th month, 

1775 6 S '^^ ^^7 6 months and 3 days haye 

1491 9 13 elapsed, and instead of saying October 

is the 10th month, we say 9 months and 

283 8 20 13 days have elapsed. 

^ow is the difierence of dates found ^ 
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Both methods will ohtain the same result ; the fonner is generally 
used. 

NoTBs. 1. When hours are to be obtained, we reckon from 12 at 
night, and if minutes and seconds, we write them stiU at the right of 
hours. ^ 

2. In finding the time betweeiRwo dates, or in computing interest, 
12 months are considere4 a year, and 30 days a month. 

Wl^n the exctci number of days is required for any period 
not exoeediag one ordioary year, it may be readily found by 
the following 

TABLE, 

Showinff the manber of days flvm any day of one month to the same day 

of any other month within one year. 



VHOU ANT 


TO THE SAME DAT OF THE NEXT. 


DAT OP 


Jan. 

365 


Feb. 
31 


Mar. 
59 


Apr. 
90 


May. 
120 


June 
151 


July 
181 


Aug. 
212 


Sept. 
243 


Oct. 
273 


Not. 
304 


Dec 


January . . . 


334 


February . . 


334 


365 


28 


59 


89 


120 


150 


181 


212 


242 


273 


303 


March • • . . 


306 


337 


365 


31 


61 


9i 


122 


153 


184 


214 


245 


275 


April ...... 


276 


306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244 


May 


216 


276 


304 


335 


365 


31 


61 


92 


123 


153 


184 


214 


June 


214 


245 


273 


304 


334 


365 


30 


61 


92 


122 


153 


183 


July 


184 


215 


243 


274 


304 


335 


365 


31 


62 


92 


123 


153 


Augiut . . . 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


September . 


122 


153 


181 


212 


242 


273 


303 


334 


365 


30 


61 


91 


October. . . . 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365 


31 


61 


Noyember . 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


30 


December. . 


31 


62 


90 


121 


151 


182 


212 


243 


274 304 


335 


365 



If the days of the different months are not the same, the 
number of days of difference should be added when the earlier 
day belongs to the month from which we reckon, and subtracted 
when it belongs to the month to which we find the time. If 
the 29th of February is to be included in the time computed, 
one day must be added to the result. 

EXAMPLES FOB PBACTICE. 

2. George Washington was bom Feb. 22, 1732, and died 
Dec. 14 1799 ; what was his age ? Jns. 67 yr. 9 mo. 22 da. 

How can the number of days, if less than a year, be obtained ? 
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8. How nmeb tune hw elapsed sinee ihe dedaraticm of 
independence of the United States ? 

4. How many years, months, and days from your birthdaj 
to this date ; or what is your age ? 

5. How long from the bataeW Bunker Hill, June 17, 1775, 
to the battle of Waterloo, June 18, 1815 ? Ans. 40 yr. 1 da. 

6. W^ length of time will elapse from 20 minutes past 
2 o'clock, P, M«, June 24, 18d6, lo 10 minutes he&ue 9 o'clock, 
A. M., January 3, 1861 ? Ans. 4yr. 6mo. 8 da. 18 h. SQbui. 

7. How many days front uny day of ^April to the same day 
of August? 0^ December? of February? 

8. How many days from the 6th of November to the I5tli 
of April? Ans. 160 days. 

9. How saany days from the 20th of August to the 15th 
of the following June ? Ans. 299 days. 

^*1. To subtract .denominate fractions. 

1. From fpfanoff. takef of apwt. 

OPERATipK. Analysis. We per- 

foz. =:7pwt. 12gr« form the same iediH»- 

1 pwt. =;; 21 gr<, iioDs as in addition of 

~ -" denominate fracttoos, 

6 pwt. 15 gr., An^ ( j^^g j^ ^^ then sab- 

- „ ^^ tract the less value firom 

Or, foz.X20=:Vpw^ th^ greater. 

iyi— J = ^ pwt.:^;: 6 pwt, 15 gr. 

2. What is the difference between ^ rod and f of a foot ? 

Ans. 7ft. 6 in. 

3. From f£ take § off of a shining, 

4. From § of a league take -f^ of a mile. 

Ans, 1 mi. 2 fur. 16 rd. 

5. From 8^ cwt. take 1 qr. ^ lb. 

Ansk 8Gwt 2qr. 14ib. 5oz. 15^dr. 

6. From ^ of a week take i of a day. 

Ans. 1 da. 4 h. 48 mio* 



Qiye explanation of the prppeas q| wb^iaotiag denonuBata froetions. 
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7. Two p^TspnSy A and B, start from two pl|ie^s 120 miles 
apart, and travel toward each other ; after A travels f , and 
B ^f of the distance, how &r are they apart ? 

Ans. 41. mi. 7 fur. 9 rd. 8 ft. 7^ in. 

8. From a cask of brandy containing 96 gallons, -^ leaked 
out, and f of the remainder was sold ; how muc}^ §till remained 
in the e^ ? Anf. 8$ ga). 2 qt, 8^ gL 



MULTIPUCATIQN. 

9^9* 1* A &T^^ b^ 8 fields, each contaipijig 4 A. 2 B. 
27 P. ; how much Iwd in all ? 

Analysis. In 8 fields are 8 times a^ much 
land as in 1 field. We write the multiplier 
under the lowest denomination of the mul- 
tiplieand, ^4 proceed, thus; 8 times 97 P- 
— ' — " ve 216 P., equal to 5 R. 16 P. i and we 
' write the 16 P. under the number multiplied. 

Then 8 times 2 R. are 16 R., and 6 R. added make 21 R., equal to 
4 A 1 R. y and we w^t^ the 1 R. under the number multiplied. 
Again, Q times 4 A ajr9 3i^ A>> Sind 4 A added make 36 A., which we 
write under the 89,me denomination in the multiplicand, and the 
work is done. Ilence, 

R^LE. I. Write the mvMipUer under Mtf lowest denomina' 
tion of the inuMpUcond. 

II. MuUiphf as in simpk nvmbeir^ and aatfry as in addi- 
tion of compound numbers* 

EXAMPLES FOB ^ItAqTICE. 

(2.) (8.) 

bo. pk. qf. pt. mi. for. rd. ft. 

4 2 5 X 9 4 20 13 

2 6 

9 13 57 3 4 12 



OPERATION. 


A. 


R. 


p. 


4 


2 


27 

8 



MuUiplicatiiin of cqmpou|id numb^s, how performed ? Rule. 
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yULTIPUCATIOK. 


K 


(4.) 

£. ■. d. 

5 18 4 




(5.) 

lb* osa pwt« gr« 

3 4 22 


4 




7 




(6.) 

T. cwt. 11). 

14 16 48 


12 


(7.) 
13» IC 85" 




^ 


. 9 



8. In 6 barrels of grainy each ccmtaining 2 bo. 3 pk. 5 qt^ 
how manj bushels ? -^^s. 17 bu. 1 pk. 6 qt. 

9. If a dniggist deal oot 3 lb 4 S 1 3 2 9 16 gr. of med- 
icine a day, how much will he deal out in 6 days ? 

10. If a man travel 29 mL 3 fur. 30 rd. 15fL in 1 day, 
how far will he travel in 8 days ? 

11. If a woodchopper can cut 3 Cd. 48 cu. ft. of wood in 1 
day, how many cords can he cut in 12 days ? Ans. 40 j- Cd. 

12. What is the weight of 48 loads of hay, each weigMng 
1 T. 3 cwt 50 lb. ? 

Analysis. When the multi- 
plier is large, and a composite 
number, we may multiply by one 
of the factors, and thlit product 
by the other. Multiplying the 
weight of 1 load by 6, we obtain 
the weight of 6 loads, and the 
weight of 6 loads multiplied by 
8, gives the weight of 48 loads. 



T. 
1 



OFBBLkTlQllS. 

ciri. lb. 



3 



50 
6 



7 1 



00 

8 



weli^ofSloada. 



56 8 00 wiightof481oadfc 



13. If 1 acre of land produce 45 bu. 3 pk. 6 qt. 1 pt of 
com, how much will 64 acres produce ? Ans. 2941 bu. 

14. How much will 120 yards of cloth cost, at 1 £ 9 s. 8^ d. 
per yard ? 

15. If $80 will buy 4 A. 8 R. 26 P. 20 sq. yd. 3 sq. ft. of 
land, how much will $4800 buy ? Ans. 295 A. 10 sq. yd. 

16. If a load of coal by the long ton weigh 1 T. 6 cwt 2qr. 
26 lb. 10 oz., what will be the weight of 73 loads ? 

Ans. 97T. llcwtSqr. lIlb,10oB. 



m 
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17. iTie son, on an arerage, changes hi^ longitttde 59^ 8.83" 
per day ; how mdch will be the change in 365 days ? 

18. If 1 pt 3 gL of wine fill 1 bottle, how much will be re- 
qnired to fill a great gross of bottles of the same capacity ? 

DIVISION. 

1. If 4 acres of land produce l02 bu. 3 pk. 2 qt. of 
wheat, how much will I acre .produce? 

OPERATION. Analysis. One acre idll produce \ 

pt. bu. ]^ qt. pu. as much as i acreil Writing the divi- 

^ ) ^Q^ ^ ^ > sor on the left of the dividend, we divide 

25 2 6 1 102 bu. by 4, and we obtain a quotient of 

25 bu., and a remainder of 2 bu. We 
write the 25 bu. under the denomination of bushels, and reduce the 
2 bu. to pecks, making 8 pk., and the 3 pk. of the dividend added 
makes 11 pk. Dividing 11 pL by 4, we obtain a quotient of 2 pk. 
and a remidnder of 3 pk. ; writing the 2 pk. under the order of 
pecks, we next reduce 3 pk. to quarts, adding the 2 qt. of the 
dividend, making 26 qt, wUch divided by 4 gives a quotirait of 6 qt. 
and a remainder of 2 qt Writing the 6 qt under the order of 
quarts, and tedudiig the remainder, 2 qt, to pints, we have 4*pt, 
wMch divided by 4 ^ves a quotient of 1 pt, which we write under 
the order of pints, and the work is done. 

2. A fanner put 132 bu. opebation. 

1 pk. of apples into 46 barrels ; '*"• p^- 

how many bu. did he put into ^^^^^ 1 (2ber. 
a barrel ? 



^2 



40 
4 



When the divisor is large, and , . 

not a composite number^ We di- lol ( d pK« 

vide by long division, as shown ^^° 
in the operation. From these 23 

examples we derit^ the g 



184 (4qt 

IM. ^n».2bu.3pk.4qt 



Explain the process of dividing compound uumbexu^ 
9 
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Rule. L Divide the highest denomination as in simple 
numberSy and each succeeding denominaiion in the same maS' 
nery if there he no remainder. 

n. Jff' there he a remainder after dividing any denomina- 
tiony reduce it to the next lower denominaiion^ adding in the 
given number of that denomination, if any, and divide as be- 
fore. 

III. 77ie several partial quotients wiU he the quotient re- 
quired. 

Notes. 1. When the divisor is' hirge and is a etm^ponU number, 
we may shorten the work by dividing by the fiictors. 

2. When the divisor and dividend are bo& compound nnmbers, fhey 
must both be reduced to tlie same denominati9n before dividing, and 
then the process is the same as in simple numbers. 



EXAMPLES 


FOR 


PBACTICE. 






(3.) 

£. 8. 


d. 




T. 


(4.) 

cwt. 


lb. 


5)25 8 


4 




7)45 


15 


25 


5 1 


8 




6 


10 


75 


(5.) 

wk. da. h. 

4)3 5 22 


min. 

00 




10 ) SS' 


(6.) 
42' 


40" 



6 17 30 2 34 16 

7. Bought 6 large silver spoons, which weighed 1 1 oz. 3 pwt; 
what was die weight of each spoon ? 

8. A man traveled by railroad 1000 miles in one daj; 
what was the average rate per hour? 

Ans. 41 mi. 5 fhr. 13 rd. 5 ft. 6 in. 

9. If a family use 10 bbl. of flour in a year, what is the 
average amount each day ? Ans. 5 lb. 5 oz. 14^ dr. 

10. The aggregate weight of 123 hogsheads of sugar is 
57 T. 19 cwt. 42 lb. 14 oz. ; what is the average weight per 
hogshead? Ans. 9 cwt 42 lb. 10 oz. 

11. How many times are 5 £ 10 & 10 d. contained in 537 £ 
10s. lOd.? Am. 97. 

Qive the rule. When the divisor is a composite number, how may 
we proceed? When the divisor and dividend are both compoima 
fiiunbers, how proceed) 
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12. A cellar 50 ft. long, 30 ft. wide, and 6 ft deep was ex- 
cavated by 5 men in 6 days ; how many cubic yards did each 
man excavate daily? Ans. 11 cu. yd. 3 cu.ft. 

13. If a town 5 miles square be divided equally into 150 
farms, what will be the size of each farm ? 

Ans. 106 A. 2 R. 26 P. 20 sq. yd. 1 sq.ft. 72 sq. in. 

14. How many times are 4 bu. 3 pk. 2 qt. contained in 
336 bu. 3 pk. 4 qt. ? Ans. 70. 

15. A merchant tailor bought 4 pieces of cloth, each con- 
taining 60 yd. 2.25 qr. ; after selling ^ of the whole, he made 
up the remainder into suits containing 9 yd. 2 qr. each ; how 
many suits did he make ? Ans. 17. 



LONGITUDE AND TIME. 

334:« Every circle is supposed to be divided into 360 
equal parts, called degrees. 

Since the sun appears to pass from east to west round the 
earth, or through 360% once in every 24 hours, it lyiU pass 
through 2V of 360°, or 15** of the distance, in 1 hour ; and 1° of 
distance in ^ of 1 hour, or 4 minutes; and 1' of distance in 
^ of 4 minutes, or 4 seconds. 

TABLE OF LONOITUDE AND TIME. 

360° of longitude =: 24 hoiurs, or 1 day of time. 
15° " " =1 hour « " 

1° " " =4 minutes « " 

1' ** " =4 seconds «* " 

CASE I. 

93tS« To find the diflferonce of time between two 
places, when their longitudes are given. 

1. The longitude of Boston is 71° 3', and of Chicago 87° 
S(y ; what is the difference of time between these two places ? 

Explain how distance is measured by time. Repeat the table of 
longitude and time. Case I is what ? 



OPERATION. 


87* 


3(y 


71 


3' 


16* 


27' 




4 
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Analysis. By subfraclion of 
compound numbers we first find 
the difference of longitude be- 
tween the two plaices, which is 
16** 27'. Since 1° of longitude 
makes a difference of 4 minutes 

, , Z I TT ^ J of time, and 1' of longitude a 

1 h. 5 mm. 48 sec, Ans. ,.«. ' « . j f>^ 

' difference of 4 seconds of tune, 

we multiply 16* 27', the difference in longitude, by 4, and we obtain 

the difference of time in minutes and seconds, which, reduced to 

higher denominations, gives 1 h. 5 min. 48 sec., the difference in 

time. Hence the 

Rule. Midtiply the difference of longitude in degrees and 

minutes by 4, and the product will be the difference of time in 

minutes and seconds^ which mag be reduced to hours. 

Note. If one place be in east, and the other in west longitude, the 
difference of longitude is found by cuiding them, and if the sum be 
greater than 180^, it must be subtracted from 360^. 

EXAMPLES FOB PRACTICE. 

2. New York is 74* 1' and Cincinnati 84=* 24' west loDgi- 
tude ; what is the difference of time ? Ans, 41 min. 32 sec. 

3. The Cape of Good Hope is 1^^ 28' east^ and the Sand- 
wich Islands 155^ west longitude ; what is the difference of 
time ? Ans. 11 h. 33 min. 52 sec. 

4. Washington is 77° 1' west, and St. Petersburg 30^ 
19' east longitude ; what i» their difference of time ? 

Ans. 7 h. 8 min. 20 sec 

5. If Pekin is 118'' east, and San Francisco 122^ west 
longitude, what is their difierenQe of time ? 

6. If a message be sent by telegraph without any loss of 

time, at 12 M. from London, 0® 0' longitude, to Washington, 

77° 1' west, what is the time of its receipt at Washington ? 

Note. Since the sun appears to more from east to west, when it is 
exactly 12 o'clock at one place, it will be past 12 o'clock at all places 
east, and b^e 12 at all places west. Hence, knowing the d^erence 
of time between two places, and the exact time at one of them, tbte 
exact time at the other win be foimd by adding their difference to the 
giyen tbne, if it be east, and by subtraeting if it be west. 

Ans, 6 h. 51 min. 56 sec., A. M. 
Oiye explanation. Kule. 
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7. A steamer arriYes at Hali&x, 63^ 36' west^ at 4 o'clock, 
P. M.; the fact is telegraphed to St Louis, 90° 15^ west, 
without loss of time ; what is the time of its receipt at St. 
Louis ? Ans. 2 h. 13 min. 24 sec, P. M. 

8. If, at a presidential electiou, the voting begin at sunrise 
and end at sunset, how much sooner will the polls open and 
close at Eastport, Me., 67° west, than at Astoria^ Oregoo, 124° 
west ? Jms. 3 h. 48 min. 

9. When it was 1 o'dock, A. M., on the first day of Jan- 
uary, 1859, at Bangor, Me., 68° 47' west, what was the 
time at the city of Mexico, 99° 5' west? 

Ans. Dec 31, 1858, 58 min. 48 sec past 10, P. M. 

CASS n. 

336. To find the difference of longitudo between 
two places, when the difference of time is known. 

1. If the difference of time between New York and Ginein- 
nati be 41 min. 32 sec, what is the difference of longitude ? 

OPERATION. Akaltsis. Since 4 minutes of tone 

min. Kc. miftke a di£Eerence of 1° of longitude, and 

4 ) 41 32 4 seconds of time, a difference of V of 

"T^ ~, J longitude, there will be ^ as many de- 

' *• grees of longitude as there are minutes 

of time, and \ as maay mmutes of longitude as there are seconds of 

time. Hence, 

Rule. Reduce ike difference of time to minutes and sec-' 
ondSf and then divide b^ ^; the quotient will he the difference 
in longittidcj in degrees and minutes. 

2. What is the difference of longitude between the Cape 
of Good Hope and the Sandwich Islands, if the difference of 
time be 11 h. 33 min. 52 sec? Ans. 173° 28'. 

3. What is the difference of longitude between Washingtwi 
and St. Petersburg, if their difference of time be 7 h. 8 min. 
20 sec ? Ans. 107° 20^. 



Case n is what ? Give explanation. Rule. 
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4. When it is half past 4, P. M., at St Petersburg, 30^ W 
east, it is 82 min. 86 sec. past 8, A. M., at- New Orleans, west; 
what is the difference of longitude ? Ans. 119^ 21' 

5. The longitude of New York is 74^ 1' west. A sea cap- 
tain leaving that port for Canton, with New York time, finds 
that his chronometer constantly loses time. What is his longi- 
tude when it has lost 4 hours ? 8 h. 40 min. ? 13 h. 25 min. ? 

Ans. 14° 1' west; 55° 59' east; 127° 14' east. 
€L When the days are of equal length, and it is noon on 
the Ist meridian, on what meridian is it then sunrise ? sun- 
set ? midnight ? Ans. 90° west ; 90° east ; 180° east or west 

DUODECIMALS. 

337* Duodecimals are the divisions and subdivisions of 
a unit, resulting from continually dividing by 12, as 1, ^, j^, 
ttVv' ^^ ^^ practice, duodecimals are applied to the meas- 
urement of extension, the fbot being taken as the unit 

If the foot be divided into 12 equal parts, the parts are 
called inches, or primes ; the inches divided by 12 give sec- 
onds ; the seconds divided by 12 give thirds ; the thirds di- 
vided by 12 give fourths ; and so on. 

From these divisions of a foot it follows that 

1' (mch or prime) is ^ of a foot 

1" (second) or ^ of ^V, « ^^ of a foot 

1'" (third) or tV of tV of ^, . . « ^^ of a foot, &c 

TABLE. 

12 fourths, marked (""), make 1 thu^ marked V" 

12 thirds a I second, « 1" 

12 seconds « 1 prime, or inch, " 1' 

12 pnmes, or mches, « 1 foot, «< ft. 

Scale — uniformly 12. 

The marks ', ", '", 'w, are caUed indices. 



What are duodecimals ? To what applied ? Explain the divisioM 
of the foot. Repeat the table. 
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Note. Duodecimals are really common fractlonfl, and can always 
be treated as such ; but usually dieir denominators are not expressed, 
and tiiey are treated as compound numbers. 

Addition and Subtbaction of Duodecimals. 

338* We add and subtract duodecimals the same as other 
compound numbers. 

EXAMPLES. 

1. Add 13 ft. 4' 8", 10 ft. & 7", 145 ft. 9' 11". 

Ans. 169fi.9'2". 

2. Add 179 ft. 11' 4", 245 ft. 1' 4", 3 ft. 9' 9", 

Jns. 428ft l(y 5". 

3. From 25 ft;. 6' 3" take 14 fl^ 9' 8". Ans. 10 ft. 8' 7". 

4. From a board 15 ft. 7' 6" in lengA, 3 ft. 8' 11" were 
sawed off; what was the length of the piece left? 

Ans. 11 ft. 10' 7". 

Multiplication op Duodecimals. 

330* Length multiplied by breadth gives surface, and 
surftice multiplied by thickness gives solid contents (I98)« 

1. How many square feet in a board 11 feet 8 inches long 
and 2 feet 7 inches wide? 

oi>EitATiON. Analysis. We first multiply by the V. 

1 1 ft. 8' 7 twelfths times 8 twelfths equals 56 one 

2 7' hundred forty-fourths, which equals 4 
: twelfths and 8 one himdred forty-fourths. 

6 ft. 9' 8" "We write the 8 144thg— marked with two 

' 23 4f indices — to the right, and add the 4 12th8 

30 ft^ 1' 8" ^^ ^^ ^^^^ product T times 11 equals 

7*7', which added to 4f equals 81', equal to 

6 feet and 9'. We write the 9' mider the 

inches, or 12th8, and the 6 under the feet, or units. 2 times 8' 

equals 16', or 1 foot and 4'. We write the 4/ under the 9', and 

add the 1 foot to the next product 2 times 11 feet are 22 feet, and 

1 foot added make 23 feet, which we write imder the 6 feet Add- 

- ' 

How are duodecimals added and subtracted? Give analysis of ex- 
ample 1. 
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ing these partial pr94uct8» and we have 30 it 1' and 8" far the 
entire product. 

It will be seen from the above that the number of indices to every 
product of any two factors is equal to the sum of the indices of those 
factors ; thus 7' X »' = 6^' ; 4" X 5"' = 20"'''. Hence the 

Bulb. I. Write the several terms of the muUipUer under 
the earrespanding terms of the muUipUcand, 

II. MuUiply each term offk^ TmttipUcand by each term of 
the multiplier^ beginning with th^, low^ft term, in wch^ otnd call 
the product of any two denominations the denomination denoted 
hy the sum of their indices^ carrying 1 f^fr ^ery 12. 

III. Add the partial products, carrying 1 for every 12; 
their sum wiU he the required answer, 

E^^^MF^ES FOR FBACTIOB. 

2. How many square feet in a board 18 fi. 9^ long and ir 
wide? Ans. 12ft. 7' 3''. 

3. How many square f^t in a ^tock of 4 ho^s, each 11 ft 
9' long and 1ft. 3' wide? Ans. 58ft. 9'. 

4. How many square yards of plastering on the walls of a 
room 12ft. 11' square, and 9 ft, y high, allowing for two win- 
dows and one door, each ^ ft. 2' high and 2 ft. 4f wide ? 

Am. 48 sq. yd. 2 ft. 9'. 

5. How many* solid feet in a mow of hay 30 ft. 4' long, 
25ft. 6' wide, and 12ft. 5' high? Ans. 9604ft. 3' 6''. 

6. How many cords in ft pile of wood 18 ft. 6' long, 12 ft. 
wide, and 5 ft. 6' high ? ^««- 9 cords 69 ft. 

7. How many cubic yards of earth must be removed in 
digging a cellar 36 ft. 10' long, 22 ft. 3' wide, and 5 ft 2' deep ? 

Ans. 156 cu. yd. 22 ft, 3' 7". 

8. What would it cos* to plaster a wall 32 ft. 8' long and 
9 ft. high, at 17 cents per square yard ? Ans. $5.55^ 

9. How many yards of carpeting, 27' wide, will be re- 
quired to cover a floor 48 ft. long and 33 ft. 9' wide ? 

Ans. 240 yards. 

Give the rule. 
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DlTISIOW OF DiraDECIMALS^ 

330. 1. A flagstone, Bft. 9' wide, has a sarface of 20 ft 
11' 3'' ; what is its length ? 

OPERATION. Analysis. We divide 

3ft. 9' ) 20ft. 11' 3" ( 5 ft 7'. the surface by the width 

18 • 9' to obtain the length. The 

~o 1» — ft^ divisooc is something more 

2 " ^ than 3 ft., and to obtain 

2 V a the first quotient figure, we 

consider how many times 
3 ft and something more is contained in nearly 21 ft. (20 ft. 11'); 
we estimate it to be 5 times, and mult^lying the divisor by this 
quotient figure, we have 18 ft. 9', which, ^subtracted from 20 ft. 11', 
leaves 2 ft. 2', to which we bring down 3", the last term of the divi- 
dend. We next seek how many times the divisor is contained in 
this remainder, and find by tried the quotient 7' ; multiplying the 
divisor by this figure, we obtain 2 ft 2' 3", and there is no remain- 
der. Hence the 

Rule. I. Write the divieor en l^e left hxmd of the dividend^ 
as in simple ntxmher^ 

IL Mnd the first term of the qttotieni either hy dividing the 
first term of the dividend hy the first term of the divisor^ or hy 
dividing the first two terms of the dividend hy the first two 
terms of the divisor ; multiply the divisor hy this term of the 
quotient, suhtractthe product from the corresponding terms of * 
the dividend^ and to the remainder hrvng down €mother term of 
the dividend, 

in. Proceed, in like manner till there ^s no remainder^ or 
tin a quotient has heen ohtained svffidenily exact. 

. EXABTPLES FOR PBACTICE. 

2. Divide44ft. 5'4''by 16 ft. 8'. Ans. 2 ft. 8'. 

8. The square contents of a walk are 184 ft. 3', and the 
length is 40 ft;. 11' ^^ ; what is the width ? Ans. 4 ft. 6'. 

4* A blanket whose square contents are 14ft. 6', is to be 
lined with cloth 2 ft 7' wide ; how much in length will be re- 
quired ? 



■T 



GK.ve analysis of example t; Rule. 
9* 
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5. A block of granite contains 64 ft. 2' 5'^ ; its width is 
2 fl. 6', and its thickness 3 ft 7' ; what is its length ? 

Note. Since the solid contents aro the product of the three dimen- 
sions, wc divide the solid contents by any two dimensions or by t^ 
product, to obtain the other dimension. 

Ans. 7fl.2'. 

PROMISCUOUS EXAHPLES. 

1. In 115200 grains Troy, how many pounds ? 

2. In 365 da. 5 h. 48 min. 46 sec, how many seconds ? 

Ans. 81556928. 

3. A man wishes to ship 1560 bushels of potatoes in bar- 
rels containing 3 bu. 1 pk. each ; how many barrels will be 
required? * Ans, 480. 

4. Reduce 295218 inches to miles. 

5. Reduce 456575 grains to pounds, apothecaries' weight 

Ans. 79 lb 3 5 13 IB 15gr. 

6. How many sheets in 3 reams of paper ? 

7. What is the value of 4 piles of wood, each 20 ft long, 6 ft. 
wide, and 10 fi. high, at $3.25 per cord? Ans. $121.87f 

8. How many bottles, each holding 1 qt. 1 gi., can be filled 
from a barrel of cider? Ans. 112. 

9. At $26.40 per sq. rd. for land, what will be the cost of a 
village lot 8^ rd. long, and ^ td. wide ? Ans. $980.10. 

10. Divide 259 A. 1 R. 10 P. of land into 36 equal lots. 

Ans. 7 A. 32^ P. 

1 1. How many limes can a box holding 4 bu. 3 pk. 2 qt be 
filled from 336 bu. 3 pk. 4 qt ? Ans. 70. 

12. What is the value of .875 of a gallon ? 

13. What part of a mile is 2 ftir. 36 rd. 2 yd. ? Ans. ^ 

14. What part of 2 days is 13 h. 26 niin. 24 sec ? 

15. From 26 A. 2 R. of land, 5 A. 3 R. were sold ; what 
part of the whole piece remained unsold ? Ans. -^^ 

1 6. What is the difference between f of a pound sterling 
and 5^ pence? Ans. 11 s. 6|d. 

17. What is the sumjof ^ of a yard, ^ of a foot, and f of 
an inch ? Ans. 7 inches. 
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18. Reduce 3 cwt. Iqr. 7 lb. of coal to the decimal of a 
long ton. Ans. .165625. 

19. Benjamin Franklin was bom Jan. 18, 1706, and George 
Washington Feb. 22, 1732 ; how much older was Franklin 
than Washington ? Ans. 26 yr. 1 mo. 4 da. 

20. The longitude of Boston is 71° 4' west, and that of 
Chicago 87" 30^ west ; when it is 12 M. at Boston, what is the 
time in Chicago ? Ans^ 10 h. 58 min. 16 sec. A. M. 

21. If the difference of time between New York and New 
Orleans be 1 h. 4 sec, what is the difference in longitude ? 

Ans. 15" 1'. 

22. Add f of a mile, ^ of a furlong, and f^ of a rod to- 
gether. Ans. 5 fur. 33 rd. 8 ft 3 in. 

23. If a bushel of barley cost $.80, what will 20 bu. 3 pk. 
6 qt. cost ? Ans. $16.75. 

24. What is the value of .875 of a gross ? Ans. 10^ doz. 

25. How many acres in a field 56j- rods long, and 24.6 
rods wide? Ans. 8A. 2R. 29.9P. 

26. How many perches of masonry in the wall of a cellar 
which is 20 feet square on the inside, 8 feet high, and 1 J feet 
in thickness ? -4n«- 44.6-^- 

27. A, B, and C rent a farm, and agree to work it upon 
shares ; they raise 640 bu. 3 pk. of grain, which they divide 
as follows : one fourth is given for the rent ; of the remainder 
A takes 10^ bu. more than one third, after which B takes one 
half of the remainder less 7 bushels, and C has what is left ; 
how much is C's share ? Ans. 161 bu. 3 pk. 6 qt 

28. What is the value in Troy weight of 13 lb. 8 oz. 11.4 dr. 
avoirdupois weight ? Ans. 16 lb. 5 oz; 10 pwt 11.7 + gr. 

29. If 154 bu. 1 pk. 6 qt cost $173.74, how much will 1.5 
bushels cost? -4w«. $1,687+. 

30. What is the value of .0125 of a ton ? Ans. 25 lbs. 
81. What fraction of 3 bushels is ^ of 2 bu. 3 pk. ? 

Ans.^ T^ftr- 
32. How many wine gallons in a water tank 4 feet long, 
8 J feet wide, and 1 fl^ 8 in. deep ? ^ns. 174^- 
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SSm How many bushels will a bin contain that is 7^ f^t 
sqaare^ and 6 ft. 8 in. deep ? Ans. 301.336 -{r biu 

34. How much must be paid for lathing and plastering 
overhead a room 86 feet long and 20 feet wide, at 26 cents « 
square yard ? 

35. How many shingles will it take to cover the roof of a 
building 46 feet long, each of the two. sides of the roof being 
20 feet wide, allowing each shingle to be 4 inches wide, and 
to lie 5 inches to the weather ? Am. 13248. 

36. John Young was bom at a quarter before 4 o'clock, A^ 
M., Sept. 4, 1836 ; what will be his age at half past 6 o'clock, 
F. M., April 20, 1864 ? Ans. 27 yr. 7 mo. 16 da. 14 h. 45 lain. 

37. How many cubic yards of earth were removed in dig- 
ging a cellar 28 ft. 9' long^ 22 ft. 8' wide, and 7 fl. 6' deep? 

Ans. 181^^ cu. yd. 

38. What will 30 bu. 54 IK of wheat cost, at $1.37^ per 
bushel? Ans. $42.4875. 

39. How many aquare yards of carpeting will it take to 
cover a floor 246;. 8' long and 18 ft. 6' wide ? A^is. 50^. 

40. What is the cost of 54 bo. &lb. qC barley, at 84 cents 
per bushel? Ans. $45.50. 

41. What is the depth of a lot that has 120 feet front, and 
contains 18720 square feet ? 

42. How many steps of 30 inches eacb must a peisoa 
take in waUking 21 miles ? 

43. How long will it require one of the heavenly bodies to 
move through a quadrant, if it move at the rate of 3' 12" 
permmute? Ans. 1 da. 4h. 7min. 308ec 

44. How many times will a wheel, 9 ft. 2 in. in circum- 
ferencej, turn round in going 65 miles ? 

45. If a man buy 10 bushels of chestnuts, at $5.00 per 
bushel, dry measure, and sell the same at 22^ cents per quart, 
liquid measure, how much is hig gain ? Ans. $31.92. 

46. What will it cost to build a wall 240 feet long, 6 feet 
high, and 3 feet thick; at $3.25 per 1000 bricks, each brick 
bemg 8 inches long, 4 inches wide, and 2 inches thick? 

Ans. $379.08. 
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PERCENTAGE. 



331 • Pot c^t. is a term derived from the Latin words per 
centum, and signifies ^ the hundred, or hundredths, that is, a. eer« 
tain number of parts of eacii one hundred parts, of whatever de- 
nomination. Thus, by 5 per cent is meant 5 cents of every 100 
cents, $5 of every $100, 5 bushels of every 100 bushels, &c. 
Therefore, 5 per cent, equab 5 hundredths =: .05 = ^jg = ^^y. 
8 per cent, equals 8 hundredths =: .08 = yfiy = 1^. 

S33« Ferpentago is such a part of a number as is indi- 
cated by the per cent. 

933* The Baact of percentage is the number on which 
the percentage is computed. 

334:« Since per ceiit. is any number of hundredths, it is 
usually expressed in the form of a deeimal; but it may be 
expressed eithei: as a decimal or a common fraction, as in the 
following 
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What is meant by per cent. } From what ia the term derived ? 
"What is percentage ? What is the base of percentage ? How is per 
cent, expressed? 
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EXAMPLES FOR PRACTICE. 

1. Express decimallj 3 per cent ; 6 per cent. ; 9 per cent; 
14 per cent ; 24 per cent. ; 40 per cent ; 112^ per cent ; 150 
per cent 

2. Express decimally 6|; per cent ; 8f per cent ; 33 J per 
cent ; 7^ per cent ; lOf per cent ; 9f per cent ; 103^ per 
cent ; 225 per cent 

3. Express decimallj j- per cent ; f per cent ; f per cent.; 
^ per cent ; f per cent ; 1^ per cent. ; 2f per cent ; 4J per 
cent; 5 J per cent; 7^ per cent; 12 J per cent; 25f per 
cent 

4. Express in the form of common fractions, in their lowest 
terms, 6 per cent ; 8 per cent; 12 per cent; 14J per cent; 
18g per cent ; 21| per cent ; 31^ per cent ; 37^ per cent; 
40f per cent ; 112 per cent ; 225 per cent 

CASE I. 

339. To find the percentage of any number. 

1. A man, having $125, lost 4 per cent of it ; how many 
dollars did he lose ? 

OPERATION. 

$125 Analysis. Since 4 per cent is y^ = .04, he lost 

.04 .04 of $125, or $125 X .04 = $6. Or, 4 per cent 

— ^— - i8yfT=:^,and^of$125 = $5. Hence the 
$5.00 

Rule. MuUiply the given number or qtiantity hy the rate 
per cent* expressed decimaUyy and point off as in decimals. Oft 

Take such a part of the given number as the number ex- 
pressing the rate is part of 100. 

EXAMPLES FOR PRACTICE. 

2. What is 6 per cent of $320 ? * Ans. $19.20. 

3. What is 8 per cent of $327.25 ? Ans. $26.18. 

Case lis what? Giye explanation. Bule. 
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4. What is 7^ per cent, of $56.75 ? Ans. $4.11^. 

5. What is 12 j- per cent of 2450 pounds ? 

Arts* 306.25 pounds. 

6. What is 6| per cent of 19072 bushels ? 

Am. 1287.36 bushels. 

7. What is 33^ per cent of 846 gallons ? 

Ans, 282 gallons. 

8. What is ^ per cent of 275 miles? Am. 26.95 miles. 

9. What is 15 per cent of 450 sheep ? 

10. What is 50 per cent of 1240 men ? 

11. What is 105 per cent of $5760 ? An$. $6048. 

12. What is 175 per cent of $12967 ? 

13. What is 25 per cent of J ? 

25 per cent equals -^ = \^ and f X i = i^» Ans. 

14. What is 15 per cent of f ? Ans. ^. 

15. What is 2 J per cent of 6§ ? Ans. ^. 

16. What is 33^ per cent of 3^ ? Am. ^. 

17. What is 84 per cent of 7^? Am. 6^. 

18. Find f per cent of $4a80 Am. $.306. 

19. Find If per cent of $15.60 Am. $.26. 

20. A farmer, having 760 sheep, kept 25 per cent of them, 
and sold the remainder ; how manj did he sell ? 

21. A man has a capital of $24500 ; he invests 18 per 
cent of it in bank stock., 30 per cent of it in railroad stocks, 
and the remainder in bonds and mortgages ; how much does 
he invest in bonds and mortgages ? Ans. $12740. 

22. A speculator bought 1576 barrels of apples, and upon 
opening them he found 12^ per cent, of them spoiled ; how 
many barrels did he lose ? 

23. Two men engi^ed in trade, each with $2760. One of 
them gained 33^ per cent of his capital, and the other gained 
75 per cent ; how much more did the one gain than the other ? 

Am. $1150, 

24. A man, owning ^ of an iron foundery, sold 35 per cent, 
of his share ; what part of the whole did he sell, and what 
part did he still own ? Am. He still owned ^|. 
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25. A owed B $575.40 ; he paid at one tmfi 40 per oent. 
of the debt ; afterward he paid 25 p^ oeat» a£ the ceiaaiader ; 
and at another time 12 j- per cent, of what he owed afler the 
second payment ; how much of the dftht ^ he otiU owe ? 

Jm. $226.56f 

CASE n. 

934i« To fi&d what per ceat. oae nmmbeir is of an- 
other. 

1. A man, having $125, lost $5; what per oent. of bis 
monej did he lose ? 

OPERATION. Analysis. We mtilti- 

6 -7- 125 =: .04 z= 4 per cent ply the base by the rate 

Qf per cent to obtain the 

^ = A = .04 L 4 per cent ?^^f^^ («**); con- 
^'** '*'* ^ Tersely, we divide the pep 

centage by the base to obtain the rate per cent Or, since $125 is 

100 per cent of his money, $d is xh* equal to ^ of 100 per cent 

which is 4 per cent. Hence the 

Rule. \EHvide the percentage By the hasey and the quoHefU 
wiU he the rate per cerd. expre$sed decime^^ Ovy 

Take such a part of 100 om the percen^igie i& pari ef tht 
hose. 

EXAMPLES FOR PRACTICE. 

2. What per cent of $450 is $90 ? Am. 20. 
a. What per cent of $1400 is $175? Am. 12f 

4. What per cent of $750 is $1 65 ? 

5. What per cent, of $240 is $18*20 ? Am. 5^. 

6. What per cent of $2 is 15 cents ? 

7. What per cent of 6 bushels 1 peck is 4 bushels 2 pecks 
6 quarts ? Ans. 75 per cent 

8» What per cent, of 15 pounds is 5 pounds 10 ounces 
avoirdupois weight ? Am. 37 J per oent ' 

9. What per cent of 250 head of cattle is 40 head ? 

Case n is what ? Give explanation. Rule. 
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10. From a hogshead of sugar containiBg 760 pounds, 100 
pounds were sold at one time, and 90 pounds at another; what 
per cent, of the whole was sold ? 

11. A man, haying 600 acres of land, sold i of it at one 
time, and ^ of the remainder at another time ; what per cent, 
remained unsold ? Ans, 50 per cent. 

CASE in. 

337. To find a number when a certain per oent. of 
it is given. 

}. A man lost $5, which was 4 per cent, of all the money 
he had; how much had he at first? 

OPERATION. Analysis. We are here required to 

$5 -r -04 = $125. find the hase, of which $5 is the per- 

Or, centage. Now, percentage equals hase 

-9^ X 100 =: Sl2d multiplied hy the rat^ pev cent ; con- 

* * yersely, hase equals percentage divided 

hy rate per cent. Or, $5 is 4 per cent of all he had ; \ of $5, or -f, 

equals 1 per cent of all he had, and 100 times \ equals 100 per 

cent, or fdl he had. Hence the 

RuLiu Divide the peremdage hy the nOe per cerU^ «a> 
preseed dedfmdly, and Ike quotient wiU be the hate, or number 
required. Or, 

Take as many times 100 as the percentage is times the rate 
per cent. 

EXAMPLES FOR PRACTICE. 

2. 16 is 8 per cent of what number? Ans. 200. 

8. 42 is 7 per cent of what number ? 

4. 75 is 12j^ per cent of what number ? Ans, 600. 

o. 33 is 2f per cent of whi^t number ? Ans. 1200. 

6. $281.25 is 37^ per cent of what sum of money ? 

Ans. $750. 

7. A farmer sold 50 sheep, which was 20 per cent of his 
whole flock ; how many sheep had he at first ? 

Case m is what ^ Give explanation. Bule. 
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8. I loaned a man a certain sum of monej ; at one time 
he paid me $59.75, which was 12^ per cent, of the whole sum 
loaned to him ; how much did I loan him ? 

9. A merchant invested $975 in drj goods, which was 15 
per cent of his entire capital ; what was the amount of his 
capital? Ans. $6500. 

10. If a man, owning 40 per cent, of an iron founder/, sell 
25 per cent of his share for $1246.50, what is the value of 
the whole foundery ? Ans* $12465. 

11. A merchant pays $75 a month for clerk hire, which is 
25 per cent of his entire profits ; how much are his profits for 
one jear, after paying his clerk hire ? Ans, $2700. 

12. A produce buyer, having a quantity of com, bought 
2000 bushels more, and he found that this purchase was 40 
per cent of his whole stock ; how much had he before he 
bought this last lot ? Ans, 8000 bushels. 

COMMISSION AND BROKERAGE. 

338. An Ag«nt| Factor, or Broker, is a person who trans- 
acts business for another, or buys and sells money, stocks, 
notes, &c 

330« Commisflion is the percentage, or compensation 
allowed an agent, factor, or commission merchant, for buying 
and selling goods or produce, collecting money, and transact- 
ing other business. 

340« Brokerage is the fee, or allowance paid to a broker 
or dealer in money, stocks, or bills of exchange, for making 
exchanges of money, bujing and selling stocks, negotiating 
bills of exchange, or transacting other like business. 

Note. The rates of commission and brokerage are not regulated by 
Liw, but are usually reckoned at a certain per cent upon the money 
employed in the transaction. 



Define an agent, &ctor, or broker. What is meant by commission ? 
Brokerage ? 
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CASE I. 

341* To find the commissioii or brokerage on any 
sum of money. 

1. A commission merchant sells butter and cheese to the 
amount of $1540 ; what is his commission at 5 per cent ? 

OPERATION. Analysis. 

1540 X .05 = $77, Am. Since the com- 

Or, T*iF = 2V , and ^ X 1540 = $77. °^«™» ^« «1 « 

o cents or .05 of 

a dollar, on $1540 it is $1540 X .05zz:$77. Or, since 5 per cent 
is Yhr^"^ ^^ ^^ "^°^ received, the commission is -^ of $1540 
=z $77. Hence the 

Rule. Multiply the given sum hy the rate per cent, ex^ 
pressed decimaUyj and the result mil he the commisstan or bro^ 
kerage. Or, • 

Take such a part of the given sum as the number expressing 
the per cent is part of 100. 

EXAMPLES FOB PRACTICE. 

2. A commission merchant sells goods to the amonnt of 
$6756 ; what is his commission at 2 per cent. ? Ans. $135.12. 

3. What commission must be paid for collecting $17380, 
at 3^ per cent? Ans. $608.30. 

4. An agent in Chicago purchased 4700 bushels of wheat, 
at 75 cents a bushel ; what was his commission at 1 j- per cent, 
on the purchase money ? 

5. A broker in New York eKchanged $25875 on the Suf- 
folk Bank, Boston, at ^ per cent ; how much brokerage did 
hereoeiTe? Ans. $64.6875. 

6. An auctioneer sold at auction a house for $8284, and 
the furniture for $2176.50 ; what did his fees amount to at 
2|^ per cent ? 

7. A broker negotiates a bill of exchange of $2890 for f 
per cent oonunission ; how much is his brokerage ? 

Ans. $23.12. 



Case I is what? Give explanation. Braik. 



212 PBBOEIiTAaE. 

8. An agent buys for a manufacturing company 26750 
pounds of wool, at 32 cents a pound, and receives a commis- 
sion of 2 J per cent ; what amount does he receive ? 

Ans, $235.40. 

9. If I sell 400 bales of cottcm, each weighing 570 pounds, 
at 9 cents a pound, and receive a commission ef 2j- per cent, 
how much do I make by the transaction ? An$. $461.70. 

10. A commission merchant in New Chrleans sells 450 bar- 
rels of flour at $7.60 a barrel ; S8 firkins of butter, each con- 
taining 56 pounds, a.t 25 cents a pound ; and 105 cheeses, each 
weighing 48 pounds, at 9 cents a pound ; how much is his 
commission for selling, at 5^ per cent ? Arm, $243,133. 

11. A lawyer collected a note of $950, and charged 6^ per 
cent commission ; what was his fee, and what the sum to be 
remitted ? Ans, Fee, $61.75 ; remitted, $888.25. 

12. An insurance agent's fees are 6 per cent on all sums 
received for the company,' and 4 per cent additional on all 
sums remaining, at the end of the year, after the losses are 
paid ; he receives, during the year, $30456.50, and pays losses 
to the amount of $19814.15 ; how much commission does he 
receive during the year ? Ans. $2253.084. 

CASE n. 

S43, To find the commission or brokerage, when 
it is to be deducted from the given sum, and the bal- 
ance invested. 

1. A merchaat sends Jm af$nl $1260 witb which to buy 
merchandise, after dednetteg Us eommissapa of 5 p^ cent; 
what m the sum invested, and how much is the oonuniasiea? 

OPERATIOlf. 

$1 260 -f- 1 .05 = $1 200, iDTMtod. 

$1260— $1200 = $60, commimon. 

Or,in + T*Tr=f*; $1260 -i.fj= $1^00, IBTwted^ 

And $1260 — $1200 = $60, wmmtoslon. _ 

Case XI 19 what ? Qriy^ explanation. Bule. 
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Akaltsis. Since the eotnmission is 5 per cent, the agent must 
receive $1.05 for every $1 he expends ; he can invest as many 
doU^s as $1.05 is contained times in $1260, which is $1200; and 
the difference between the given sum and the sum invested is his 
commission. 

Or, the money expended is \^ of itself, the commission is ^f^ of 
this sum, and the commission added to the sum expended is 4^ of 
the whole sum. Since $1260 is {^ = |i,$1260 -r- |+ = $1200, 
the sum expended; and $1260 — $1200 =$60 the commission. 
Hence the 

Rule. I. Divide the g-iven amount hy 1 increcued hy the rate 
per cent, of commission, and the quotient is the sura invested, 

II. Subtract the investment from the given cmumni, and the 
remainder is the commission, 

EXAMPLES FOR PRACTICE. 

2* A man sends $3246.20 to his agent in Boston, request- 
ing him to lay it out in shoes, after deducting his commission 
of 2 per cent; h(9vr much is his commission? Ans. $63.65. 

3. What amount of stock caa be bought hr $^682, and al- 
low 3 per cent, brokerage ? Ans, $9400. 

4. A flour merchant sent $10246.50 to his agent at Chica- 
go, to invest in flour, after deducting his commission of 3^ 
per cent. ; how many barrels of flioar could he buy at $5.50 
per barrel? Ans. 1800 barrels. 

5. An agent receives a remittance of $4908, with whieh to 
purchase grain, at a commission of 4^ per cent. ; what will be 
the amount of the purchase f 

6. Remitted $603.75 to my agent in New York, for the pur- 
chase of merchandise, agent^s commission being 5 per cent ; 
what amount of broadcloth at $5 per yard should I receive ? 

Ans. 115 yds. 

7. A commission merchant receives $9376.158, with or- 
ders to purchase grain ; his commission is 3 per cent., and he 
charges 1^ per cent additional for guaranteeing its delivery at 
a specified time ; how much will he pay out, and what are 
his fees ? Atk. Fees, $403,758. 
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8* A real estate broker, whose stated oommission Is If 
per cent., receives $13842.07, to be used in the purchase of 
city lots ; how much does he invest, and what is his commis- 
sion? Ans. $13604 invested; $238.07 commissioD. 

9. A broker received $10650, to be invested in stocks after 
deducting ^ per cent for brokerage ; what amount of stock 
did he purchase ? 

STOCKS. 

« 
34:3« A Ooiporatioil is a body authorized bj a general 

law, or by a special charter, to transact business as a single 

individual. 

SS4:4:« A Charter is the legal act of incorporation, and de- 
fines the powers and obligations of the incorporated body. 

94S» A Finn is the name under which an unincorporated 
ocMnpany transact^ business. 

346 • Capital or Stock is the property «r labor of an indi- 
vidual, corporation, oompanjc, or firm; it receives different 
names, as Bank Stock, Railroad Stock, Government Sto<^, &c 

34L7. A lESiare is one of the equal parts into which the 
stock is divided. 

34^. Stockholden are the owners of the shares. 

349. The Vondnal or Par Value of stock is its first cost, 
or original valuation. 

Note. The original yalue of a share varies in* different companies* 
A share of bank, insurance, railroad, or like stock is usu^ly ^100. 

390. Stock is At Far when it sells for its first cost, or 
original valuation ; 

391, Above Far, at a premium, or in advance, when it 
sells for more than its original cost ; and 

393. 3elow Far, or at a discount, when it seUs for less 
than its original cost. 

Define a corporation. A charter. A firm. Capital or stock. Shares. 
Stockholders. Par value. At par. Ahove par. Below par. 
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9SS. The Ibrket or Beal Vataia of stock is what it wiU 
bring per share in money. 

394: • A Dividend is a sum paid to stockholders from the 
profits of the business of the company. 

9SS» An AssesBinent is a sum required of stockholders to 
meet the losses or expenses of the business of the company. 

3S8, Premium or advance, and discount on stock, divi- 
dends, and assessments, are computed at a certain per cent 
upon the original value of the shares of the stock. 

CASE I. 

3tS7« To fiud the value of stock when at an ad* 
vance, or at a discount. 

1. What will $3240 of bank stock cost, at 8 per cent ad- 
vance? 

OPERATION. Analysis. Since 

$1 -f .08 =. $1.08 $1 of the stock at 

$3240 X $1.08 z= $3499.20, Ans. P"* ^^^^^ will cost 

$lplu8 the premi- 
um, or $1.08, $3240 of the same stock will cost 3240 X $1.08= 
$3499.20. If the stock were 8 per cent below par, $1 minus the 
discount, or $1.00 — $.08 1= $.92, would show what $1 of the stock 
would cost Hence the 

Rule. MuUiply the par vahie of the stock hy the number 
indicating the price of %1 of the same stock, and the product 
toiU be the real vcUue, 

NoTB. In all examples relating to stocks, $100 is considered the 
par value of a share of stock, unless otherwise stated. 

EXAMPLES FOB PRACTICE. 

2. If the stock of an insurance company sell at 5 per cent 
below par, what will $1200 of the stock cost? Ans. $1140. 

3. What is the market value of 35 shares of New York 

Central Railroad stock, at 15 per cent, below par ? 

.^_________^_^__^_^_ 

Market value. A dividend. An assessment Case I is what? Give 
explanation. Rule. 
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4. What mast be paid for 48 shares of Panama Bailroad 
stock, at a premium of 5 j- per cent, if the par value be $150 
per share ? Atis. $7596. 

5. What costs $5364 stock in the Minnesota copper minea^ 
at 9 per cent above par ? 

6. A man purchased $6275 stock in the Pennsylvania Coal 
CSompanj, and sold the same at a discount of 12 per cent; 
what was his lo8S ? Am. $753. 

7. What must be paid for 125 shares of United States 
stocki at 4f per cent premium, the par value being $1000 per 
share? Am. $130937.50. 

8. Bought 42 shares of Illinois Centra! Bailroad stock, at 
14 per cent discount, and sold the same at an advance of \^ 
per cent ; how much did I gain ? Ans. $1113. 

9. What is the market value of 175 shares of stock in the 
Suffolk Bank, at } per cent advance ? Am. $17631.25. 

10. Bought 75 shares of stock in the Bank of New Orleans, 
of $50 each, at 3 per cent discount, and sold it at 2^ per cent 
advance ; what was my gain ? Am. $196,875. 

11. B exchanged 28 shares of bank stock, of $50 each, 
worth 7 per cent premium, for 25 shares of railroad stock, of 
$100 each, at li^ per cent discount, and paid the differenoe 
in cash ; how much cash did he pay ? Ans. $689.50. 

CASE II. 

358. To find how much stock may be purchased for 
a given sum. 

1. How many shares of bank stock, at 3 per cent advance, 
may be bought for $5150? 

OPERATION. Analysis. Since the stock 

$5150 -T- 1.03 = $5000 = is at 3 per cent advance, $1 

50 shares,- Ans. ®^ stock at par will cost $1.03; 

and if we divide $6150, the 
whole sum to be expended, by $1.03, the cost of $1 of stock, the 
quotient must be the amount of stock purchased. Hence the 

Case n is what ? Give explanation. 
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BiTLE. Divide the ^veH sum hy the cost of $1 of stocky 
€md the quotient wiU he the nominal amount of stock ptirchased. 

2. How many shares of railroad 6to(^, at 5 per cent ad* 
Tance, can be purchased for $6300 ? Ans. 60 shares. 

3. I invested $6187.50, in Ocean Telegraph stock, at 10 
per cent, discount ; how much stock did I purchase ? 

Jns. $6875. 

4. I sent mj agent $53500 to be invested in Illinois Cen- 
tral Railroad stock, which sold at 7 per cent advance ; what 
amount did he purchase ? Ans, $50000. 

5. Sold 50 shates of stock in a Pittsburg ferry company, 
at d per cent discount, and received $1150 ; what is the par 
value of 1 share? Ans. 

PROPrr AKD LOSS. 

3tK9« Frofll and Lom are cdmmercial tems, used to ex- 
press the gain or loss in business transactions, which is usually 
reckoned at a certain per cent on the prime or first cost of 
articles* 

CASE' I. 

300« To find the amount of profit or loss, when the 
cost and the gain or loss per cent, are given. 

1. A man bought a horse for $135, and afterward sold him 
for 20 per cent more than he gave ; how much did he gain ? 

OFERATIOK. ANALYSIS. Since $1 

$185 X .20 = $27, Ans. ««^ 20 cento, or 20 per 

Or, ,^ = i ; ^185 X i = m. S=l27:^oSS 
par cent equals -f^ == -J, the whole gain will he \ of the cost 
Hence the following 

Rule. Multiply the cost hy the rate per cent* expressed 
decimally. Or, 

Take such part of the cost as the rate per cent, is pair^ of 100. 

Bule. What is meant by profit and loss B Caseliftwhat? Give 
ezplaaation. Bule. 

10 
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BXAHPLES FOR PRACTICE. 

2. A grocer bought a hogshead of sugar for $84.80, and sold 
it at 12^ per cent profit ; what was his gain ? 

3. A miller bought 500 bushels of wheat at $1.15 a bushel, 
and he sold the fiour at 16$ per cent, advance on the cost of 
the wheat; what was his gain? Ans. $95.83}. 

4. Bought 76 cords of wood at $3.62j- a cord, and sold it 
so as to gain 26 per cenU ; what did I make ? 

5. A hatter bought 40 hats at $1.75 apiece, and sold them 
at a loss of 14f per cent. ; what was his whole loss ? 

6. A grocer bought 3 barrels of sugar, each containing 2^ 
pounds, at 8^ cents a pound, and sold it at 18^ per cenL profit; 
what was his whole gain, and what the selling price per poond? 

Ans. Whole gain, $10.35 ; price per pounds 9f cents. 

7. A sloop, freighted with 3840 bushels of corn, encoun- 
tered a storm, when it was found necessary to throw 37^ per 
cent of her cargo overboard ; what was 'the loss, at 62J^ cents 
a bushel ? Am. $900 loss. 

8. A gentleman bought a store and cmitents for $4720; he 
sold the same for 12j- per cent less than he gave, and then 
lost 15 per cent of the remainder in bad debts ; what was his 
entire loss ? An^. $1209.50. 

9. A man commenced business with $3000 capital; the 
first jear he gained 22 j- per cent, which he added to his capi- 
tal ; the second year he gained 30 per cent on the whole sum, 
which gain he also put into his business ; the third year he 
lost 16§ per cent of his entire capital ; how much did he make 
in the 3 years? Jns. $981.25. 

CASE II. 

361. To find the gain or loss per cent., when the 
cost and selling price are given. 

1. Bought wool at 32 cents a pound, and sold it for 40 cents 
a pound; what per cent wa§ gained? 

CaM n is what } Oiye explanation. Btde. 
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OPESATBDK. 

40 — 32 = 8;8-5-32 = ^ = .25, Jm. 
Or, 40 — 32 = 8 ; 8 -7- 32 = ^ = ;J ; i X 1 00 = 25 per cent 

Analysis. Since the gain on 32 cents is 40 — 32 = 8 cents, the 
whole gain is ^ =± ^ of the purchase money ; and \ reduced to a 
decimal is 25 hundredths, equal to 25 per cent. Or, if the gain were 
equal to the purchase money, it would be 100 per cent. ; but since 
the gain is ^= J of the purchase money, it will be ^ of 100 per 
cent, equal to 25 per cent Hence the foUowing 

Rule. Make the difference between the purchase cmd selling 

prices the numerator^ cmd the purchase price the denominator ; 

reduce to a decimed, and the restdt wiU he the per cent. Or, 

Take such a part of 100 as ike gain or loss is part of the 
purchase price. 

EXAMPLES FOB PRACTICE. 

2. A man bought a pair of horses for $275, and sdld ^em 
for $330 ; what per cent did he gain ? Ans. 20 per cent 

3. If a merchant buy cloth at $.60 a yard, and sell it for 
$.75 a yard, what does he gain per cent ? 

4. A speculator bought 108 baiTels of dour at $4.62^ a 
barrel, and sold it so as to gain $114.88j>; what per cent 
profit did he make? Ans. 23 per cent. 

5. Bought sugar at 8 cents a pound, and sold it for 9 j^ cents 
a pound ; what per cent was gained ? 

6. A drover bought 150 head of cattle for $42 per head, 
and sold them for $5400 ; what was his loss per cent ? 

Ans. 14^ per cent. 

7. If I sell for $15 what cost me $25, what do I lose per 
cent ? Ans. 40 per cent 

8. Bought paper at $2 per ream, and sold it at 25 cents 
a quire; what was the gain per cent ? Ans. 150 per cent 

9. If I sell ^ of an article for i of its cost, what is gained 
per cent. ? Ans. 50 per cent 

10. K f of an article be sold for what i of it cost, what is 
the loss per cent ? Ans. 37^ per cent 
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11. If I sell 3 pecks of cloveiHseed fi>r what one bushel 
cost me, what per cent, do I gain? Ans. 33^ per cent 

12. A9 having a debt against B, agreed to take $.67^ on 
. the dollar ; what per cent* did A lose ? 

18. A grocer bought 7 cwt 20 lb. of sugar, at 7 cents a 
pound, and sold 3 cwt. 42 lb. at 8 cents, and the remainder at 
Si cents ; what was his gain per cent ? Ans. IS^^g^ per cent 

14. Bought 2 hogsheads of wine, at $1.25 a gallon, and 
sold the same at $1.60 ; what was the whole gain, and what 
the gain per cent. ? Ans, Grain 28 per cent 

15. A gcain dealier bought com at $^5 a bushel and sold 
it at $.66, and wheat f<H: $1.10, and sold it for $1.37^; upon 
which did he mak« the greater per cent ? 

Ans, 5 per cent, upon the wheaL 

CASE III. 

$MA« To find ike mlling prioe, "when the coet And 
the gain or loss per cent, are given. 

1. Bought a horse for $136 ; for how much must he be sold 
to gain 25 per cent ? 

onsRATiON. Anai^ysis. Since $1 of cost 

$1 4- ,25 = $1.25. sells for $1.25, $136 of cost will 

$1.25 X 136 == $170, Anh 8®^ ^^^ ^^^ ^^^ ^^-^^ ^^^^^ 

Or JJLSL -I- -SJi — ±2& ^ 5 cquals $170, the selling price. 

^^STZi^L'^L Or, since the cost is itt.and 

$186 Xi^ $170, Am. ^^e gain ^, the selling price 

will be ^ = f of the cost, or 
f of $136 = $170. If the horse had been sold at a loss of 25 per 
.cent., then $1 of cost would have sold for $1 minus .25, or t.7d» 
&c. Hence, 

Rule. Mtdtiplp $1 tneretzsed hythe gain or diminished h^ 
the loss per cent by the number denoting the cost. Or, 

Take sttck a part of the cost as is equed to \%% increased or 
diminished by the gain or loss per cent. 

Caee III is what } Give explanation. Rule. 
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EXAHPLSa FOB ^BACTlCB. 

2. If 12J- hundred weight of sugar cost $140, how must 
it be sold per pound to gain 25 per cent ? Ans, 14 cents. 

3. Bought a hogshead of molasses for 30 cento a gallon^ 
and paid 16f per cent on the prime cost, for freight and cart- 
age ; how much must it sell for, per gallon, to gain 3^ per 
cent on the whole cost ? Am. $«46§« 

4. For what price must I sell coffee that cost 10^ cento » 
pound, to gain 17^ per cent? 

5. If I am compelled to sell damaged goods al^ a loss of 15 
per cent, how should I mark goods that cost me $.62^^? 
$1.20? $3.87^? Atis. $.53^; $1.02; $3.89f. 

6. A man, wishing to raise some monej, offers his house 
and lot, which cost him $3240, for IS per cent less than cost; 
what is the price ? 

7. C bought a farm of 120 acres, at $28 an acre, paid 
$480 for fencing, and then sold it for 12 j- per cent advance 
on the whole cost ; what was his whole gain, and what did hei^ 
receive an acre ? Ans* $480 gain ; $36 an acre* 

8. Bought a cask of brandj, containing 52 gallons, at 
$2.60 per gallon ; if 7 gallons leak out, how must the remain- 
der be sold per gallon, to gain 37^ per cent on the cost of the 
whole? Ans. $4.13f 

9. A merchant bought 15 pieces of broadcloth, each piece 
conteining 23^ yards, ibr $840, and sdld it so as to gain 18f 
per cent; how much did he receive a yard ? 

CASXl TV. 

903. To find the cost, when the selling price and 
the gain or loss per cent, are given. 

1. A merchant sold ck>th for $4.80 a yard, and by so doing 
made 33^ per cent ; how much did it cost ? 

OPERATION. 

$1 + .33^ = $1.33^ ; $480 ^ 1.33^ = $3.60, An$. 
Or, $480 = I of the cost ; $480 -^ f = $3.60. 
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Analysis. Since the gain is 33| per cent of the cost, $1 of the 
cost, increased by 33^ per cent, will be what $1 of cost sold for : 
therefore there will be as many dollars of cost, as 1.33^ is con- 
tained times in $4.80, or $3.60. Or, sinoe he gained 33^ per cent 
= 1 of the cost, $4.80 is | of the cost ; $4.80 -7- 1= $3.60. 

Note. If the rate per cent, be loss, we subtract it firom $1, instead 
of adding it. Hence the following 

Rule. Divide the selling price ly $1 increased by the gain 
or diminished hy the loss per cenC., expressed decimcUlgy or in 
the form of a common Jradiony and the quotient wiU he the 
cost. 

EXAMPLES FOB PRACTICE. 

2. By selling sugar at 8 cents a pound, a merchant lost 20 
per cent ; what did the sugar cost him ? Ans. 10 cents. 

8. Sold flour for $6.12 j^ per barrel, and lost 12^ per cent; 
what was the cost ? Ans. $7.00. 

4. A grocer, by selling tea at $.96 a pound, gains 28 per 
cent ; how much did it cost him ? Ans* $.75. 

• 5. Sold a quantity of flour for $1881, which was 18| per 
cent more than it cost ; how much did it cost ? 

6. Sold 25 barrels of apples for $69.75, and made 24 per 
cent ; how much did they cost per barrel ? 

7. Sold 9^ cwt of sugar at $8|^ per cwt, and thereby lost 
12 per cent ; how much was the whole cost ? 

8. Having used a carriage six months, I sold it for $96, 
which was 20 per cent below cost ; what would I have received 
bad I sold it for 15 per cent above cost ? Ans. $138. 

9. B sells a pair of horses to C, and gains 12j- per cent; 
C sells them to D for $570, and by so doing gains 18} p^ 
cent ; how much did the horses cost B ? Ans. $426.66§. 

10. A grocer sold 4 barrels of sugar for $24 each ; on 2 
barrels he gained 20 per cent, and on the other 2 he lost 20 
per cent ; did he gain or lose on the whole ? Ans. Lost $4. 

11. A person sold out his interest in business for $4900^ 
which was 40 per cent more than 3 times as much as he began 
with ; how much did he begin with ? Ans. $1166.66f. 
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INSUKANCE, 

364r« Lisnrance on property is security guaranteed by 
one party to another, for a stipulated sum, against the loss of 
that property by fire, navigation, or any other casualty. 

36S. The Xnsorer or Underwriter is the party taking the 
risk. 

3Stf. The Insiired is the party protected. 

S67. The Policy is the written contract between the 
parties. 

368. The PremiTun is the sum paid by the insured to the 
insurer^ and is estimated at a certain rate per cent of the 
amount insured, which rate varies according to the degree of 
hazard, or class of risk. 

Note. As a security against fraud, most insurance companies take 
risks at not more than two thirds the full value of the property 
insured. 

389. To find the premium when the rate of insur- 
ance and the amount insured are given. 

1. What must I pay annually for insuring my house to the 
amount of $3250, at 1^ per cent premium ? 

OPERATION. Analysis. We 

$8250 X .01^ or .0125 = $40,625. multiply the amount 

Or,liperct. = j*^ = ^; insured, $3250, by 

$3250 X A = e40.62f ^i.'^d^lL^t: 

$i0.625, is the premium. Or, the rate, 1^ per cent, is 7^7^= -^ of 
the amount insured, and -^ of $3250 is $40.62^. Hence the 

Rule. Multiply the amount insured by the rate per centy 
and the product wiU be the premium. Or, 

Take such a part of the amount insured as the rate is part 
0/100. 

Define insurance. Insurer, or imderwriter. Policy. Premium. 
To what amount can property usually be insured ? Give analysis of 
example 1. Bule. 
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EXAMPLES FOR PRACTICE. 

2. What is the premium on a policy for $750, at 4 per 
cent? ^dm. $30. 

3. What premium must be paid for $4572.80 insurance, at 
2^ per cent. ? ^ns. $114.82. 

4. A house and furniture, Talued at $5700, are insured at 
1|> per cent. ; what is the premium ? Ans. $99.75. 

5. A vessel and cargp, valued at $28400, are insured at ^ 
per cent ; what is the premium? An$n $994. 

6. A woolen factory and contents, valued at $55800, are 
insured at 2f per cent ; if destroyed by fire, what would be 
the actual loss of the company ? Ans. $54237.60. 

7. What must be paid to insure a steamboat and cargo 
from Pittsburg to New Orleans, valued at $47500, at f of 1 
percent? Ans. $356.25. 

8. A gentleman has a house, Insured for $8000, and the fur- 
niture for $4000, at 2f per cent. ; what premium must lie 
pay? Ans. $285. 

9. A cargo of 4000 bushels of wheat, worth $1.20 a bushel, 
is insured at f of 1 j^ per cent on § of its value ; if the cargo be 
lost, how much will the owner oi the wheat lose ? Ans. $1 636. 

10. What will it cost to insure a fiictory valued at $21000, 
kt f per cent ; and the machinery valued at $15400, at { per 
cent? Ans, $264.25. 

TAXES. 

3T0* A Tax is a sum of money assessed on the person 
or property of an individual, for public purposes. 

371 • When a tax is assessed on proper^, it is apportioned 
at a certain per cent, oa the estimated value. 

When assessed on the persony it is apportioned equaUy 
among the male citizens liable to assessment, and is called a 
poU tax. Each person so assessed is called a poU. 

What is a tax ? How is a tax on property apportioned ? On the 
person, how } 
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37S. Property is of two kinds — real estate, and personal 
property. 

S73» Beal Bstftte consists of tmmoro&fe property, sueh 
as lands, houses, &;c. 

374. Personal Property' consists of movalle property, 
sucb as money,. notes, furniture, cattle, tools, &c. 

VtSm An Inv0&tc»?7 is a written list of articles of proper- 
ty, with their value. 

376 • Before taxes are assessed, a complete inventory of all 
the taxable property upon which the tax is to be levied must 
be made. If the assessment include a poll tax, then a complete 
list of taxable polls must also be made out. 

I. A tax i£ $316^ is to be assessed on a certain town; 
the valuation of the taxable property, as shown by the as- 
sessment roll, is $600,000, and there are 220 polls to be as- 
sessed 75 cents each ; what will be the tax on a dollar, and 
how much will be A^s tax, whose property is valued at $3750, 
and who pays for 3 polls? 

OPERATION. 

$.75 X 220 z= $165, amount assessed on the polls. 

$3165 — $165=L$3000, amount to be assessed on the property. 

$3000 -f- $600,000 =: .005, tax on $1. 

$3750 X .005 = $18.75, A's'tax on property. 

$.75 X 3 = $2.25, A's tax on 3 polk. 

$18.75 -|- $2.25= $21, amount of A's tax. 

Hence the following 

Bulb. L Find the amount of poll tctx, if any^ and subtrtwt 
this mm from the whole amount of tax to be assessed. 

II. Divide the sum to he raised on property^ by the whole 
amount of taxalde property^ cmd the quotient wiU be the per 
cent^ or the tax on one doUctr, 

IIL Multiply ecLch man^s taxable property by the per cent.^ 
or the tax on $1, and to the product add his poU tax^ if any ; 
the result wiU be the whole amount of his tax. 

What ii real estate } Personal property > An mventory ? Explain 
the psocesa of levying a state or other- tax. Rule. 

10* 
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NoTB. Harinff found the tax on $1, or the per cent., which in tlie 
preceding example we find to be 5 mills, or ^ per cent., the operation 
of assessing taxes may be greatly £Eicilitated by finding the tax on $2, 
$3, &c., to $10, and then on $20, $30, ftc, to $100, and anrangiog 
the numbers as in the following 



TABLE. 



Prop. 


Tax. 


Prop. 


•Tax. 


Prop. 


Tkz. 


Prop. 


Tfo. 


$lgiTei« 


$.005 


$10 


$.05 


$100 


$ .50 


$1000 


$5.00 


2 " 


.01 


20 


.10 


200 


1.00 


2000 


10. 


3 «« 


.015 


30 


.15 


300 


1.50 


3000 


15. 


4 " 


.02 


40 


.20 


400 


2.00 


4000 


20. 


5 «• 


.026 


50 


.25 


500 


2.50 


5000 


26. 


6 " 


.03 


60 


.30 


600 


3.00 


6000 


30. 


7 " 


.035 


70 


.35 


700 


3.50 


7000 


36. 


8 " 


.04 


80 


.40 


800 


4.00 


8000 


40. 


9 " 


.045 


90 


.45 


900 


4.50 


9000 


46. 



EXAMPLES FOR PRACTICE. 

2. AccordiDg to the conditions of the last example, how 
much would be a person's tax whose property was assessed 
at $3845, and who paid for 2 polls ? 

Finding the amount from the table, 

The tax on $3000 is ... . 

800 " 

• 40...." 

5 " 

2 polls « 



« 


« 


ti 


« 


u 


it 


« 


It 


tt 


« 


it 


tt 



$15.00 

4.00 

.20 

.025 

1.50 



Total tax is $20,725 

3. How much would be Ws tax, who was assessed for 1 
poll, and on property valued at $5390 ? Ans, $27.70. 

4. A tax of $9190.50 is to be assessed on a certain village; 
the property is valued at $1400000, tod there are 2981 polls, 
to be taxed 50 cents each ; what is the assessment on a dollar? 
what is C's tax, his property being assessed at $12450, and he 
paying for 2 polls ? Ans^ $.005^ on $1 ; $69.47^, C*s tax 

5. What is the tax of a non-resident, having property in 
the same village valued at $5375 ? Ans. $29^625. 



'Explam t\ve teibU end its use. 
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6. A mining corporation, consisting of 30 persons, are 
iaxed $4342.75; their property is assessed for $188000, and 
each poll is assessed 62^ cents ; what per cent, is their tax, 
and how much must he pay whose share is assessed for $2500, 
and who pays for 1 poll ? Ans. 2^ per cent ; $58,125. 

7. In a certain county, containing 25482 taxable inhab- 
itants, a tax of $103294.60 is assessed for town, county, and 
state purposes ; a part of this sum is raised by a tax of 30 
cents on each poll ; the entire valuation of property on the as- ■ 
sessment roll is $38260000 ; what per cent is the tax, and how 
much will a person's t«x be who pays for 3 polls, and whose 
property is valued at $9470 ? Aru. to last, $24,575. 

8. The number of polls in a certain school district is 2259 
and the taxable property $1246093.75 ; it is proposed to build 
a utaion school house at an expense of $10000 ; if the poll tax 
be $1.25 a poll, and the cost of collecting be 2^ per cent., what 
will be the tax on a dollar, and how much will be E's tax, wha 
pays for 1 poll, and has property to the amount of $11500 ? 

Ans. $.008, tax on $1 ; $93.25, E's tax. 

9. In a certain district the school was supported by a rate- 
bill ; the teacher's wages amounted to $200, the fuel and other 
expenses to $75.50 ; the public money received was $98, and 
the whole number of days' attendance was 3946 ; A sent 2 
pupils 118 days each; how much was his rate-bill? Ans, 110.62. 



CUSTOM HOUSE BUSINESS. 

377, Duties, or Customs, are taxes levied by government 
on imported goods, for the support of government and the 
protection of home industry. / 

378. A Custom House is an office established by govern- 
ment for the transaction of business relating to duties. 

It is lawful to introduce merchandise into a country only 



Define duties. A custom house. 
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at points where cnstOBi hoaaeB are establi^ed. A sesport 
town, having a custom house, is called a pwi of entry. To 
cany on foreign coouneree BecreUj, without paying the dattes 
imposed by law, is tmiuggUng* 

979« Tonnage is a tax levied upon the vettdy iodependwfc 
of its cargo, for the privil^e of coming into a port of entry* 
Its amount is r^^ulated by the size of the vesseL 

SI80» B0?eini0 is the income to govemmeat from duties 
and tonnage. 

981* Duties are of two kinds —*ad valorem and speciic. 

989. Ad Valoraia JMBg is a percentage oon^uted on the 
market value of mer^andise in the coantry bom whtcb it is 
imported. 

98S« E^edfie Baty is a ssm computed on Uie weiglitor 
measure of goods, without regard to their cost 

CASE I. 

984* To compute ad valoremr duties. 

1. What is the duty, at 8 per cent, on a quantity of silk 
which cost, in Florence, $6850? 

OPERATION. Analysis. I^ce the duty is ad Taloiem, 

$6850 . we multiply the cost, $6850, by .08, the 

.08 givMiiate per eenl, and we have $548, the 

1 ~^ Am* Henee the 

$548.00, An$. ^^ ^ 

Rule. MtdHply the cost of the goods hy the given rate per 
eent^ and the product wiU he ihe required dut^. 

EXAMPLES rOE PRACTICE. 

2. What is the duty, at 6 per cent., on a shipment of spring 
hats, bought in Paris for $8565 ? Ans. $518.90. 

8. John Jones imported, from Havana, 50 hhds. of W. I. 
molasses, which were invoiced at 36 cents per gallon ; what 
^as the duty at 1 5 per cent. ? Am. $170.10. 

Define a port of entry. Smuggling* Tonnage, Revenue, Ad 
Worem duty. Specific duty. What is Case I ? Give explanation. 
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4. What is the duty, at 12 per eeat, on 175 haf^ of Java 
coffee».each conUuniag 115 lbs., valued at 15 cents per pound ? 

Jm«. $362.25. 

CASE II. 

fiSSm To compute specific duties. 

It is the design of government to tax onlj so much of the 
merch«ndise as wiH he available to the importer in market; 
consequently, the law directs that certain allowances be made 
before specific duties are computed. 

380. Chro88 Weight is the weight of the goods together 
with the package or covenng which contains them. 

387. Net Weight is what remains after all allowances 
have been made. 

388. Draft, or Tret, is an allowance for waste, and is to be 
deducted always from the gross weight or measure, 

D^EUFT BT WEIGHT. 

On 112 1b. lib. 

Above 112 lb. and not exceeding 224 lb., 2 lb. 

« 224 lb. « " ** 336 lb., 3 lb. 

« 336 lb. " « " 1120 lb., 4 lb. 

« 1120 lb. « « « 2016 lb., 7 lb. 

" 2016 1b. 9 1b. 

By law and usage no greater allowance than 9 lb. can be 
made for drafl on one box or package ; and sometimes several 
pieces are weighed together for one draft 

380* Leakage is an allowance of 2 per cent, on all 
liquors in casks paying duty by the gallon, 

390* Breakage is an allowance of 10 per cent, on ale^ 
beer, and porter, in bottles ; and of 5 per cent, on all other 
liquors in bottles. 

KoTE. Leaki^ and br!eakag^ asre the prmdpal kinds of draft, 
allowed for liquors. 

301« Tare is an allowance for the weight of the pack- 

WhatisCaseU? Define gross weight. Net weight. Draft. Leak- 
age. Breakage, Tare. 
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age or coTering that contains the goods. It is sometimes 
reckoned by the piece, but is generally a certain per cent of 
that part of the gross weight which remains after the deduc- 
tion of draft 

To compute ad valorem duties, we have the following 

Rule. I. When the merchandise is subject to leakage or 
breakage; — Deduct the legcd aUowance^ and compuie the duty 
on the remainder. 

11. When the merchandise is subject to both drafl and 
tare; — First deduct the draft, and on the Tcmainder compute 
the tare, and deduct this also ; then compute the duty on the 
net weight or measure, 

EXAMPLES FOR PRACTICE. 

1. What is the duty, at 2 cents per pound, on 6 barrels of 
sugar, weighing 250 pounds apiece, allowing draft for each 
barrel separately, and tare at 15 per cent ? Ans. $25,194. 

2. What is the duty on 50 casks of nails, weighing each 
450 lbs. gross, at If cents per pound, draft being allowed for 
each cask, and tare at 8 per cent ? Ans, $256.45. 

3. Imported 200 boxes of figs, weighing 60 lb. each ; draft 
was reckoned on each parcel of 10 boxes, and tare at 9 lb. per 
box. What was the duty at 4 cents per lb. ? Ans, $404.80. 

4. What is the duty, at 14 cents per pound, on 6 barrels 
of indigo, weighing 450 lb. each, the legal rate of tare being 3 
percent? Ans. $363,404-. 

5. Required the duty, at 2f cents per lb., on 4 casks of shot, 
weigh] ng 200 lb. each, legal tare being 3 per cent Ans. $1 7.285. 

6. Required the duty on 3 pipes of po^t wine, gross esti- 
mate as follows: — first pipe, 170 gallons; second, 176 gal- 
lons ; third, 180 gallons ; duty, 15 cents per gallon. 

Ans. $77,322. 

7. What is the duty on 250 dozen bottles of porter, at 5 
cents per bottle ? Ans. $185. 

Give rule for computing ad valoran duties. 
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SIMPLE INTEREST. 

399« I&terest is a sum paid for the use of money. 

393. Principal is the sum for the use of which interest 
is paid. 

394. Sate per cent per annum is the sum per cent, paid 
for the use of $100 annually. 

Note. The rate per cent, is coxmnonly expressed decimally, as hun- 
dredths (381). 

ft9Sm Amount is the sum of the principal and interest 
396. Simple Interest is the sum paid for the use of the 

principal only, during the whole time of the loan or credit. 
397* Lsgsl Interest is the rate per cent, established by 

!aw. It varies in different States, as follows : 

Alabama, .....8 percent 

Arkansas, .6 

Connecticut, 6 

Delaware, 6 

Dist of Columbia, ... 6 

Florida, 8 

Geor^a, 8 

Illinois, 6 

Indiana, 6 

Iowa, ...'.7 

Kentucky, 6 

Louisiana, 5 

Maine, 6 

Maryland, 6 

Massachusetts, 6 

Michigan, 7 



Mississippi, 8 per cent 

Missouri, 6 

New Hampshire, ... .6 

New Jersey, 6 

New York, 7 

North Carolina, 6 

Ohio, 6 

Pennsylvania, 6 

Rhode Island, 6 

South Carolina, 7 " 

Tennessee, 6 

Texas, 1.8 

United States (debts), 6 

Vermont, .6 

Virginia, 6 

Wisconsin, 7 " 

Note. "When the rate per cent, is not specified, in accounts, notes, 
mortgages, contracts,. &c., the legal rate is always understood. 

398. Vsnry is illegal interest^ or a greater per cent than 
the legal rate. 

CASE I. 

399. To find the interest on any sum, at any rate 
per cent., for years and months. 

Define interest. Principal. Rate per cent, per anniun. Amount. 
"What is simple interest ? Legal interest ? Usury ? Case I ? ^ 
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In percentage, any per cent of any given number is so 
many hundredths of that number ; but in interest, any rate per 
cent, is condned to 1 year^ and the per cent, to be obtained 
of any given number is greater than the rate p^ ceat. per 
annum if the time be more than 1 year, and leas than the rate 
per cent, per annum if the time be less than 1 year. Thus, 
the interest on any sum, at any rate per cent, for 3 years 6 
months, is 3^ times the interest on the same sum for 1 year ; 
and the interest for B months is j- of the interest for 1 year. 

1. What is the interest on $75.19 for 3- years 6 months, at 

6 per cent ? 

OPERATION. 

$75.19 ' 

.06 Analysis. The interest on $75.19, for 1 yr., 

aTTTTT at 6 per cent, is .06 of the principal, or $4.5114, 

:!f4.0114 and the interest fbr 3 yr. 6 mo. i&3T^=iaj times 

5i *^® interest for 1 yr., or $4.5114 X ^, whidx is 

2^557 $15,789 -|-, the Jns, Hence, the following 

135342 
• $15JS9d,Ans. 

BuLE. T. Multiply the principal ly the rate per cent., and 
the product wiU he the interest for 1 year, 

II. Multiply this product by the time in years and fractions 
of a year, and the resuU wiU he the. required interest. 

EXAMPLES FOR PRAjCTI€E. 

2. What is the interest of $150 for 3 years, at 4 per cent ? 

Ans. $18. 

3. What is the interest of $328 for 2 years, at 7 per cent ?- 

4. What k the interest of $125 for 1 year 6 months, at 6 
percent? Ans. $11.25. 

5. What is the interest of $200 for 3 years 10 months, at 

7 per cent ? Ans. $53.66 + . 

6. What is the interest of $76.50 for 2 years 2 months, at 
5 per cent ? Ans. $8.287 + . 

Explftin the difference hetween percentage and interest. Give- 
analysis. Rule. 
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7. What is the interest of $1^76.25 for 11 months, at 7 
per cent. ? Am, $81.89 -f- • 

8. What is the interest of $2569.75 for 4 years 6 months, 
at 6 per cent ? 

9. What is the interest of $1500.60 for 2 jears 4 months, 
at 6^ per cent ? Am. $21&8d75. 

10. What is the amount of $26.84 for 2 years 6 months, at 
5 per cent ? Ans. $30,195. 

11. What is the amount of $450 for 5 years, at 7 per cent ? 

12. What is the interest of $4562.09 for 3 years 3 months, 
at 3 per cent ? Am. $444.80 + . 

13. What is the amount of $3050 for 4 years 8 months, at 
5J^ per cent ? Ans. $3797.25 + . 

14. What is the interest of $5000 for 9 months, at 8 per 
cent? Am. $300. 

15. If a person borrow $375 at 7 per cent, how much will 
be due the lender at the end of 2 yr. 6 mo. ? 

16. What is the interest paid on a loan of $1374.74, at 6 
per cent, made January 1, 1856, and called in January 1, 
1860? Am. $329,937 + . 

17. If a note of $605.70 given May 20, 1858, on interest at 
8 per cent, be taken up May 20, 1861, what amount will then 
be due if no interest has been paid? Ans. $751,068. 

CASE n. 

SOO. To find the interest on any sum, for *any 
time, at any rate per cent. 

The analysis of our rule is based upon 'the following 

Obdmu RdoMom between Time and Jkiereee. 

I. The interest on any sum, for 1 year, at 1 per cent., is 
.01 of that sum, and is equal to the principal with the separatrix 
removed two places to the left. 

n. A month being -jV of a year, ^ of the interest on any 
sumYor 1 year is the interest for 1 month. 

What is Case n? Give the first relation between time and interest 
Second. 
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III. The interest on any som for S days is ^= ^ = .1 
of the interest for 1 month, and any number of days maj 
readily be reduced to tenths of a month by dividing by 3. 

IV. The interest on any sum, for 1 month, multiplied bj 
any given time expressed in months and tenths of a month, 
will produce the required interest 

I. What is the interest on $724.68 for 2 yr. 5 mo. 19 da., 
at 7 per cent ? 

OPERATION. Analysis. We remore 

2 yr. 5 mo. 19 da. = 29.6^ mo. the separatxix in the given 

12 ) S7 2468 principal two places to the 

^ : left, and we have $7.2468, 

$.6039 the interest on the given sum 

29.&J. for 1 year at 1 per cent 

-T— r- (800 L). Dividing this by 

^^^ 12, we have $.6039, the mter- 

36234 eat for j month, at 1 per cent 

64351 (XL) Multiplying thk 

12078 quotient hy 29.6^, the time 

*i7 AQKm expressed in months and deci- 

^l/.5»00/ mals of a month, (IIL IV.,) 

L we have $17.89557, the in- 

$125.26899, Ans. terest on the given sum for 

the given time, at 1 per cent 
(IV.). And multiplying this product hy 7 (7 times 1 per cent), 
we have $125,268 -[-, the interest on 'the given principal, for the 
given time, at the given rate per cent Hence, 

Rule. I. Remove the separatrix in the given principal 
two places to the left ; the result mU he the interest for 1 year, 
at 1 per cent, 

II. Divide this interest by 12 ; the result toiU he the intere^ 
for 1 months at 1 per cent. 

IIL Multiply this interest hy the given time expressed in 
months and tenths of a month.; the result wiU he the interest 
for the given time, at 1 per cent, 

IV. Multiply this interest hy the given rate ; the pftedud 
ttnll he the interest required. 

Give the third. Fourth. Oive analysis. Rule. 
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Com^RAcnoNS. After removing the separatrix in the principal 
two places to the left, the result may be regarded either as the m- 
terest on the given principal for 12 months at 1 per cent., or for 1 
month at 12 per cent. If we regard it as for 1 month at 12 per 
cent.* and if the given rate be an aliquot part of 12 per cent, the 
interest on the given principal for 1 month may readily be found by 
taking such an aliquot part of the interest for 1 month as the given 
rate is part of 12 per cent. Thus, 

To find the interest for 1 month at 6 per cent, remove the sep- 
aratrix two places to the left, and divide by 2. 

To find it at 3 per cent, proceed as before, and divide by 4 ; at 4 
per cent, divide by 3 ; at 2 per cent, divide by 6, &c. 

EXAMPLES FOB PRACTICE. 

2. What is the interest of $100 for 7 years 7 months, at 6 
per cent. ? Ans, $45.50. 

3. What is the amount of $47.50 for 4 years 1 month, at 9 
per cent. ? Jns. $64,956 -f- • 

4. What is the amount of $2000 for 3 months, at 7 per 
cent. ? Ans. $2035. 

5. What is the interest of $250 for 1 year 10 months and 
15 days, at 6 per cent. ? Ans. $28.12^. 

6. What is the interest of $36.75 for 2 years 4 months and 
12 days, at 7 per cent. ? Ans. $6,088 + . 

7. What is the amount of $84 for 5 years 5 months and 9 
days, at 5 per cent. ? 

8. What is the interest of $51.10 for 10 months and 3 
days, at 4 per cent. ? 

9. What is the interest of $175.40 for 15 months and 8 
days, at 10 per cent ? Ans. $22.31 + . 

10. What is the amount of $1500 for 6 months and 24 
days, at 7j- per cent. ? Ans. $1563.75. 

11. What is the amount of $84.25 for 1 year 5 months 
and 10 days, at 6^ per cent. ? 

12. What is the interest of $25 for 3 years 6 months and 
20 days, at 6 per cent ? Ans. $5.33^. 

13. What is the interest of $112.50 for 3 months and 1 
day, at 9 j- per cent. ? Ans. $2.70 -f-« 

What contractions are given ? 
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14. What is the interest of $408 fi^ 20 da js, at 6 per 
cent ? Ans. $1.36. 

15. What is the interest of $500 for 22 days, at 7 per 
cent.? 

16. What is the amount of $4500 for 10 days, at 10 per 
cent.? Ans. $4512.50. 

17. What 18 the anioant of $1000 for 1 month 5 days, at 

6J per cent? Ans. $1006.56f 

18. Find the interest of $97S.68 for 7 months 9 days, at 

4J per cent ' 

19. If I borrow $275 at 7 per cent, haw much will I owe 
at the end of 4 months 25 days ? 

20. A person bonght a piece of property for $2870, and 
agreed to pay for it in 1 year and 6 months, with 6^ per cent 
interest; what amount did he pay ? Ans. $3149.825. 

21. In settling with a mendianty I ^ve my note for $97.75, 
due in 11 months, at 5 per cent ; what must be paid whea 
the note falls due ? Ans. $102.23 +. 

22. How much is the interest on a note of $384.50 ia 2 
years 8 months and 4 days, at 8 per cent ? 

23. What is the interest of $97.86 from May 17, 1850, to 
December 19, 1857, at 7 per cent ? Ans. $51.98 -f. 

24. Find the interest of $35.61, from Nov. 11» 1857, to 
•Dec 15, 1859, at 6 per cent Ans. $4,474* 

25. Required the interest of $50 from Sept 4, 1848, to 
Jan. 1, 1860, at 8^ per cent* 

26. Required the amount of $387.20^ from Jan* 1 to Oct 
20, 1859, at 7 per cent Ans. $408.9^7 +. 

27. A man, owning a furnace, sold it for $6000 ; the terms 
were, $2000 in cash on delivery, $3000 in 9 months, and the 
remainder in 1 year 6 months,^^ with 7 per cent interest; 
what was the whole amount paid ? Ans. $6262.50. 

28. Wm. Gallup bought bills of dry goods of Gea Bliss 
& Co., of New York, as follows, viz. : Jan. 10, 1858, $350; 
April 15, 1858, $150 ; and Sept 20, 1858, $550.50 ; he bought 
on time, paying legal interest ; what was the whole amount 
of his indebtedness Jan. 1, 1859 ? Ans. $1092.66 -f-. 
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PifBTIAL PAYMENTS OR INDORSEMENTS. 

301« A Partial Payment is payment in part of a note, 
bond, or other obligation ; when the amount of a payment is 
written on the back of the obligation, it becomes a receipt, and 
is called an Indorsement. 

$2000. Springfield, Mass., Jan. 4, 1857. 

1. For value received I promise to pay James Parish, or 
order, two thousand dollars, one year after date, with interest 

George Jones. 

On this note were indorsed th^ following payments : 

Feb. 19, 1858,. $400 

June 29, 1859, $1000 

Nov. 14, 1859, .$520 

What remained due Dec 24, 1860? 

operation. 

Principal on interest from Jan. 4,- 1857, $2000 

Interest to Feb. 19, 1858, 1 yr. 1 mo. 15 da., 135 

Amount, $2135 

Payment Feb. 19, 1858, 400 

Remainder for a new principal, .$1735 

Interest from Feb. 19, 1858, to June 29, 1859, 1 yr. 

4mo. 10 da., 141.69 

Amount, $1876.69 

Payment June 29, 1859, 1000. 

Bemi^nder for a new principal, $876.69 

Interest from June 29, 1859, to Nov. 14, 1859, 4 mo. 

15 da., 19.725 

Amount, $896,415 

Payment Nov. H, 1859, , 520. 

Remainder for a new principal, $376,415 

Interest from Nov. 14, 1859, to Dec. 24, 1860, 1 yr. 

1 mo. 10 da., 25.09 

Remains due Dec. 24, 1860, $401.5054- 

"What is meant by partial payment ? By an indorsement ? 
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>^75.50. New York, May* 1, 1855. 

2. For value received, we jointly and severally promise to 
pay Mason & Bro., or order, four hundred seventy-five dol- 
lars fifty cents, nine months after date, with interest 

Jones, Smith & Co. 

The following indorsements were made on this note : 

Dec 25, 1855, received, $50 

July 10,1856, •* 15.75 

Sept. 1,1857, « 25.50 

June 14, 1858, « 104 

How much was due April 15, 1859 ? 

OPERATION. 

Principal on interest from May 1, 1855, $475.50 

Interest to Dec. 25, 1855, 7 mo. 24 da., 21.68 

Amount, $497.13 

Payment Dec. 25, 1855, 50. 

Remainder for a new principal, $447.13 

Interest from Dec. 25, 1855, to June 14, 1858, 2yr. 

5 mo. 19 da., 77.29 

Amount, $524.42 

Payment July 10, 1856, less than interest^ 

then due, / $15.75 

Payment Sept 1, 1857, J 25.50 

Their sum less than interest then due, . • . $41.25 
Payment June 14, 1858, 104. 

Their sum exceeds the inteiest thdn due, $145.25 

Remainder for a new principal, $379.17 

Interest from June 14, 1858, to April 15, 1859, 10 mo. 

1 da. , 22.19 

Balance due April 15, 1859 $401.36 + 

These examples have been wrought according to the method 
prescribed by the Supreme Gourt of the U. S., and are suf- 
ficient to illustrate the following 
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United States Rule. 

I. Find the amount of the given principal to the time of the 
first payment, and if this payment exceed the interest then due 
subtract it from the amount obtained^ aftd treat the remainder 
as a new principal, 

II. But if the interest he greater than any payment^ cast the 
interest on the same principal to a time when the sum of the 
payments shall equal or exceed the interest due ; subtracting the 
sum of the payments from the amount of the principal^ the re- 
maifider will form a new principal^ on which interest is to he 
computed as before, 

^^^^•^^- San Francisco, June 20, 1858. 

3. Three jears after date we promiae to pay Ross & 
Wade, or order, five hundred fourteen and -^^ dollars, for 
value received, with 10 per cent interest Wilder & Bro. 

On this note were indorsed the following payments : Nov. 
12, 1858, $105.50 ; March 20, 1860, $200 ; July 10, 1860, 
$75.60. How much remains due on the note at the time of 
its maturity? Ans. $242.12 + . 

^^^^^' Charleston, May 7, 1859. 

4. For value received, I promise to pay George Babcock 
three thousand dollars, on demand, with 7 per cent interest. 

John Mat. 

On this note were indorsed the following payments : — 

Sept 10, 1859, received $25 

Jan. 1, 1860, « 500 

Oct 25, 1860, " 75 

April 4, 1861, ** 1500 

How much was due Feb. 20, 1862 ? Jns, $1344.35 -f . 

Give the TTnited States Court rule for computing interest where 
partial payments have been made. 
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$912t^. New Orleans, Aug. 3, 1850. 

5. One year after date I promise to pay George Bailey, or 
order, nine hundred twelve -^ dollars, with 5 per cent in- 
terest, for value received. James Powell. 

The note was not paid when due, hut was settled Sept 15, 
1853, one payment of $250 having heen made Jan. 1, 1852, 
and another of $316.75, May 4, 1853. How much was due 
at the time of settlement ? Ans. $467.53 -|- . 



$184.56. Cincinnati, April 2, 1860. 

6. Four months after date I promise to pay J. Ernst & 
Co. one hundred eighty-four dollars fifty-six cents, for value 
received. S. Andekson. 

The note was settled Aug. 26, 1862, one payment of $50 
having been made May 6, 1861. How much was due, legal 
interest being 6 per cent ? Atis. $154,188 •\- . 

Note. A note is on interest after it becomes due, if it contain no 
mention of interest. 

7. Mr. B. gave a mortgage on his farm for $6000, dated 
Oct 1, 1851, to be paid in 6 years, with 8 per cent interest 
Three months ftx)m date he paid $500 ; Sept 10, 1852, $1126 ; 
March 81, 1854^ $2000 ; and Aug. 10, 1854, $876.50. How 
much was due at the expiration of the time ? Atis. $3284.84 -[-• 

303. The United States rule for partial payments has 
been adopted by nearly all the States of the Union ; the only 
prominent exceptions are Connecticut, Vermont, and New 
HampsMre. 

Connecticut Rule. 

I. Payments made one year or more from the time the in- 
terest commenced, or from another payment, and payments less 
than the interest due, are treated according to the United States 
rule. 

Give Connecticut rule for partial payments. 
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II. Payments exceeding the interest due^ and made within 
one year from the tim£ interest commenced^ or from a former 
payment, shall draw interest for the halanee of the year^pro^ 
vided the interval does not extend beyond the settlement, and the 
amount must he subtracted from the amount of the principal for 
one year ; the remainder will be the new principaL 

III. If the year extend beyond the settlement, then find the 
amount of the payment to the day of settlement, and subtract it 
from the amount of the principal to that day ; the remainder 
wiU be the sum due. 



^^^^' Woodstock, Ct., Jan. 1, 1858. 

I. For value received, I promise to pay Henry Bowen, or 
order, four hundred sixty dollars, on demand, with interest. 

Jam£3 Marshall. 

On this note are indorsed the following payments : April 
16, 1858, $148 ; March 11, 1860, $75 ; Sept 21, 1860, $56. 
How much was due Dec 11, 1860 ? Ans. $238.15+. 

SOS* A note containing a promise to pay interest an^ 
nuaUy is not considered in law a contract for any thing more 
than simple interest on the principaL For partial payments 
on such notes, the following is the 

Vermont Rule. 

L Find the amount of the principal from the time interest 
commenced to the time of settlement. 

II. Find the amount of each payment from the time it was 
made to the time of settlement. 

m. Subtract the sum of the amounts of the payments from 
the amount of the principal, and the remainder will be the 
sum due. 



*^Q^' Rutland, April XI, 1856. 

1. For value received, I promise to pay Amos Cotting, or 
order, six hundred dollars on demand, with interest annually* 

John Browit. 

Give the Connecti<rut rule for partial payments. The Vennont rule. 



242 PERCENTAGE. 

On this note were indorsed the following payments : Aug. 
10, 1856, $156 ; Feb. 12, 1857, $200 ; June 1, 1858, $185. 
What was due Jan. 1, 1859 ? Ans. $105.50+. 

304* In New Hampshire interest is allowed on the an- 
nual interest if not paid when due, in the nature of damages 
for its detention ; and if payments are made before one year's 
interest has occurred, interest must be allowed on such pay- 
ments for the balance of the year. Hence the following 

New Hampshire Rule. 

• 

I. Find the amount of the principal for one year^ and (2e-. 
duct from it the amount of each payment of that year, from the 
time it was made up to the end of the year ; the remainder vM 
he a new principal, with which proceed as before, 

H. Jff^ the settlement occur less than a year from the last an- 
nual term of interest j make the last term of interest apart of a 
year, accordingly. 

>^75. Keene, N. H., Aug. 4, 1858. 

1. For value received, J promise to pay George Cooper, or 
order, five hundred seventy-five dollars, on demand, with in- 
terest annually. David Greenman. 

On this note were indorsed the following payments : Nov. 
4, 1858, $64; Dec 13, 1859, $48; March 16, 1860, $248; 
Sept. 28, 1860, $60. What was due on the note Nov. 4, 
1860? Ans. $215.33. 

30ff • When no payment whatever is made, upon a note 
promising annual interest, till the day of settlement, in New 
Hampshire the following is the 

Court Rule. 

Compute separately the interest on the principal from the 
time the note is given to the time of settlement, and the interest 
on each yeai's interest from the time it should be paid to the 
time of settlement. The sum of the interests thus obtained, 
added to the principal, unll be the sum due. 

Th« New Hampshire rule. The New Hampihire court nile. 
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^^^' Kbene, N. H., Feb. 2, 1855. 

1. Three years after date, I promise to pay James Clark, 
or order, five hundred dollars, for value received, with interest 
annually till paid. John S. Briggs. 

What is due on the above note, Aug. 2, 1859 ? Am. $649.40. 

Problems in Interest. 
306 • In examples of interest there are five parts involved, 
the Principal, the Bate, the Time, the Interest, and the 
Amount. If any three of these be given, the others may be 
obtained. 

CASE I. 

SOT. The time, rate per cent, and interest being 
given, to find the principal. 

1. What principal in 2 years, at 6 per cent, will gain 
$31.80 interest ? 

operation. Analysis. Since $1, in 

$.1 2, interest of $1 in 2 years at 6 per cent. 2 years, at 6 per CCnt, will 

$31.80 — .12 = $265, Ans. «^ $.12 interest, the prin- 
cipal that wiU gain $31.80, 
at the same rate and time, must be as many dollai's as $.12 is con- 
tained times in $31.80; dividing, we obtain $265, the required 
principal Hence, 

Rule. Divide the given interest hy the interest of $1 for 
the given time and rate^ and the quotient will he the principal* 

EXAMPLES FOR PRACTICE. 

2. What principal, at 6 per cent., will gain $28.1 2 J in 6 
years 3 months ? Ans, $75. 

3. What sum, put at interest for 4 months 18 days, at 4 
per cent., will gain $9.20 ? Ans. $600. 

4. What sum of money, invested at 7 per cent., will pay 
me an annual income of $1260 ? Ans. $18000. 

5. What sum must be invested in real estate, yielding 10 
per cent profit in rents, to produce an income of $3370 '^ 

Ans. $33700. 

How many parts are considered in examples in interest? What 
are they ? What is Case I ? Give analysis. Rule. 
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CASE II. 

308. The time, rate per cent., and amount being 
given, to find the principal. 

1. What principal in 2 years 6 months, at 7 per cent., 
will amount to $88,125? 

OPEKATION. Analysis. 

$1,175 Amt of $1 in 2 yeari 6 months, at 7 per cent. Since $1, in 

$88,125 ^ 1.175 = $75, ^. ^^'J 

per cent, will amount to $1,175, the principal that will amount to 
$88,125, at the same rate and time, must he as many dollars as 
$1,175 is contained times in $88.125 ; dividing, we ohtain $75, the 
required principal. Hence the 

Rule. Divide the given amount hy the amount of $1 for 
the given time and rate, and the quotient will he the principal 
required. • 

EXAMPLES FOR PRACTICE. 

2. What principal, at 6 per cent., will amount to $655.20 
in 8 months ? Ans. $630. 

3. What principal, at 5 per cent, will amount to $106,855 
in 5 years 5 months and 9 days ? Ans. $84. 

4. What sum, put at interest, at 5^ per cent, for 8 years 
5 months, will amount to $1897.545 ? Ans. $1297.09+. 

5. What sum, at 7 per cent, will amount to $221,075 in 3 
years 4 months ? Ans. $179.25. 

6. What is the interest of that sum, for 11 years 8 days, at 
10^ per cent, which will at the given rate and time amoantto 
$857.54? Ans. $460.04. 

CASE III. 

309. The principal, time, and interest being given, 
to find the rate per cent. 

1. I lent $450 for 3 years, and received for interest $67.50; 
what was the rate per cent ? 

Give case IL. Axvalysis. Rule. Case III. 
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OPERATION. Analysis. Since at 

$ 4.50 1 per cent. $450, in 3 

3 years, will gain $13.50 

rrTTT" . interest, the rate per 

$13.o0, mt.of $450ibr3ye«atiperoent. eent at which the same 

$67.50 ~- 13.50 = 5 percent., Ans. principal, in the same 

time, will gain $67.50, 
must be equal to the number of times $13.50 ia contained in $67.50; 
dividing, we obtain 5, the required rate per cent. Hence the 

Rule. Divide the given interest hy the interest on Hie prin^ 
cipal for the given time at 1 per cent,, and the quotient will be 
the rate per cent, required. 

EXAMPLES FOR PRACTICE. 

2. If I pay $45 interest for the use of $500 3 years, 
what is the rate per cent. ? Ans. 3. 

3. The interest of $180 for 1 year 2 months 6 days is 
$12.78 ; what is the rate per cent ? Ans, 6. 

4. A man invests $2000 in bank stock, and receives a 
semi-annual dividend of $75; what is the rate per cent? 

5. At what per cent, must $1000 be loaned for 3 years 3 
months and 29 days, to gain $183.18 ? Ans. 5^. 

6. A man builds a block of stores at a cost of $21640, and 
receives for them an annual rent of $2596.80 ; what per cent, 
does he receive on the investment? Ans. 12. 

CASE IV. 

310. Principal, interest, and rate per cent, being 
given, to find the time. 

1. In what time will $360 gain $86.40 interest, at 6 per 
cent? 

OPERATION. Analysis. Since in 

$ 360 1 year $360, at 6 per 

.06 cent, will gain $21.60, 

the number of years in 

$21.60 Interest of $360 In 1 year at 6 per cent ^^^y^ ^^ g^g prind- 

$86.40-^ 21.60 = 4 years, -47W. pal, at the same rate, 

wiU gain $86.40, will be 

■ — ■ ___—————— 

Analysis. Rule. Case IV. Analysis. 
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88 many as $21.60 is contained times in $86.40 ; dividing, we ob- 
tain 4 years, the required time. Hence the 

Rule. Divide the given interest hy the interest on the ^nn- 
cipal for 1 year^ and the quotient wiU be the time required in 
years and decimals. 

Note. The decimal part of the quotient, if any, may be reduced to 
months and days (by 9l09). 

EXAMPLES FOR PRACTICE. 

2. The interest of $325 at 6 per cent is $58.50 ; whiit is 
the time ? Ans, 3 years. 

3. B loaned $1600 at 6 per cent, until it amounted to 
$2000 ; what was the time ? Ans, 4 years 2 months. 

4. How long must $204 be on interest at 7 per cent, to 
amount to $217.09 ? Ans. 11 months. 

5. Engaging in business, I borrowed $750 of a friend at 6 
per cent, and kept it until it amounted to $942 ; how long did 
I retain it ? Ans. 4 years 3 months 6 days. 

6. How long will it take $200 to double itself at 6 per cent 
simple interest ? Ans. 16 years 8 months. 

7. In what time will $675 double itself at 5 per cent ? 

Note. The time in years in which any sum will double itself may 
be found by dividing 100 by the rate per cent. 



COMPOUND INTEREST. 

311« Compound Interest is interest on both principal and 
interest, when the interest is not paid when due. 

Note. The simple interest may be added to the principal annually, 
semi-annually, or quarterly, as the parties may agree ; but the taking 
of compoimd interest is not legal. 

1. What is the compound interest of $200, for 3 years, at 
6 per cent. ? 

Kule. In what time will any sum double itself at interest ?* IVhat 
is compound interest ? 
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OPERATION. 

$200 Principal for Ist year. 

$200 X .06 = 12 Interest for 1st year. 

$212 Principal for 2d year. 

$212 X .06 = 12.72 Interest for 2d year. 

$fi24.72 Principal for 3d year. 
$224.72 X .06 = 13.483 Interest for 3d year. 

$238,203 Amount for 3 years. 
200.000 Given principal 

$38,203 Compound interest 

Rule. I. Mnd the amount of the given principal at the 
given rate for one year, and make it the principal for the 
second year, 

11. Find the amount of this new principcd, and make it the 
principal for the third year, and so continue to do for the given 
number of years. 

ILL Suhtnzct the given principal from the last amount, and 
the remainder wiU he the compound interest 

Notes. 1. When the interest is payable semi-annually or quar- 
terly, find the amount of the given principal for the first interval, and 
make it the principal for the second interval, proceeding in all respects 
as when the interest is payable yearly. 

2. When the time contains years, months, and days, find the amoimt 
for the years, upon which compute the interest fbr the months and 
days, and add it to the last amount, before subtracting. 

EXAMPLES FOR PRACTICE. 

2. What is the compound interest of $500 for 2 years at 7 
per cent. ? Ans. $72.45. 

3. What is the amount of $312 for 3 years, at 6 per cent 
compound interest ? Ans, $371.59-f-, 

4. What is the compound interest of $250 for 2 years, 
payable semi-annually, at 6 per cent? Ans. $31.374-- 

5. What will $450 amount to in 1 year, at 7 per cent com- 
pound interest, payable quarterly ? Ans. $482.33. 

6. What is the compound interest of $236 for 4 years 7 
months and 6 days, at 6 per cent ? Ans. $72.66-f-. 

. Explain operation. Give rule. 
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7. What is the amount of $700 for 3 years 9 months and 
24 days, at 7 per cent, compound interest ? Ans. $906.55-|-« 

A more expeditious method of computing compound interest 
than the preceding, is by means of the following 

TABLE, 
Shewing the ammmt of $1, or £1» at Bf4, 5^ 6, and 7 per cent., eompami 
mUrestsfar any number of yearsy frofn 1 to 20. 



Y«. 


8 por cent. 


4 per cent. 


6 per cent. 


' 6 per cent. 


7 per cent. 


1 

2 
3 

4 
5 


1.030,000 
1.060,900 
1.092,727 
1.125,509 
1.159,274 


1.040,000 
1.081,600 
1.124,864 
1.169,859 
1.216,653 


1.050,000 
1.102,500 
1.157,625 
1.215,506 
1.276,282 


1.060,000 
1.123,600 
1.191,016 
1.262,477 
1.338,226 


1.07,000 
1.14,490 
1.22,504 
1.31,079 
1.40,255 


6 

7 

8 

9 

10 


1.194,052 
1.229,874 
1.266,770 
1.304,773 
1.343,916 


1.265,319 
1.315,932 
1.368,569 
1.423,312 
1.480,244 


1.340,096 
1.407,100 
1.477,455 
1.551,328 
1.628,895 


1.418,519 
1.503,630 
1.593,848 
1.689,479 
1.790,848 


1.50,073 
1.60,578 
1.71,818 
1,83,845 
1.96,715 


11 
12 
13 
14 
15 


1.384,234 
1.425,761 
1.468,534 
1.512.590 
1.557,967 


1.539,454 
1.601,032 
1.665,074 
1.731,676 
1.800,944 


1.710,339 
1.795,856 
1.885,649 
1.979,932 
2.078,928 


1.898,299 
2.012,196 
2.132,928 
2.260.904 
2.396,558 


2.10,485 
2.25,219 
2.40,984 
2.57,853 
2.75,903 


16 
17 
18 
19 
20 


1.604,706 
1.652,848 
1.702,433 
1.753,506 
1.806,111 


1.872,981 
1.947,900 
2.025,817 
2.106,849 
2.191,123 


2.182,875 
2.292,018 
2.406,619 
2.526,950 
2.653,298 


2.540,352 
2.692,773 
2.854,339 
3.025,600 
3.207,135 


2.95,216 
3.15,881 
3.37,293 
3.61,652 
3.86,968 



8. What is the amount of $800 for 6 years, at 7 per cent 

OPERATION. 

From the table $1.50078 Amount of $1 for the time. 

800 P rincipal. 

$1200.58400, Ans. 

9. What is the compound interest of $120 for 15 years, at 
5 per cent. ? Ans. $129.47+. 

Of what use is the table in computing compound interest ? 
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10. What is the amount of $.10 for 20 years, at 7 per 
cent? Am. $.38696. 

DISCOUNT. 

319« Biseonnt is an abatement or allowance made for 
the payment of a debt before it is due. 

313. The Present Worth of a debt, payable at a future 
time without interest, is such a sum as, being put at legal in- 
terest, will amount to the given debt when it becomes due. 

1. A owes B $321, payable in 1 year; what is the pres- 
ent worth of the debt, the use of money being worth 7 per 
cent. ? 

OPERATION. Analysis. The 

Am*tof $1, 1.07) $321 ($300, Present Tftioe. amount of $1 for 

321 1 year is $1.07 ; 

~ therefore the pres- 

$321 GlYen sum or debt. g^t ^O^h of every 

300 Present worth. $1.07 of the given 

$21 Dtaoount debt 18 $1 ; and 

the present worth 
of $321 will be as many dollars as $1.07 is contained times in $321. 
$321 4- 1.07 = $300, Am. Hence the following 

Rule. I. Divide the given eum or debt hy the amount of 
$1 far the given rate and time, and the quotient will be (he pres- 
ent worth of the debt 

11. Svhtract the present worth from the given sum or debty 
and the remainder will be the discount. 

NoTB. The terms present worthy discount, and debt, are equivalent 
to principal, interest, and amount. Hence, when the time, rate per 
cent., and amount are given, the principal may be found, by (30S) » 
and llie interest by subtracting the principal from the amount. 

EXAMPLES FOR PRACTICE. 

2. What is the present worth of $180, payable in 3 years 
4 months, discounting at 6 per cent ? Ans. $150. 

Define discount. Present worth. Qive analysis. Rule. 
11* 
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8. What is the present worth of a note for $1315.389, dne 
in 2 years 6 months, at 7 per cent.? Arts. $1119.48. 

4. What is the present worth of a note for $866,038, due 
in 8 years 6 months and 6 days, when money is worth 8 per 
cent.? What the discount ? Ans. $1 90.1 5-j-, discount 

5. What is the present worth of a debt for $1005, on which 
$475 is to be paid in 10 months, and the remainder in 1 year 3 
months, the rate of interest being 6 per cent ? 

Note. When payments are to be made at different times without 
interest, find the present worth of each payment separately, and take 
their sum. 

Ans. $945.40+. 

6. I hold a note against C for $529,925, due Sept 1, 1859 ; 
what must I discount for the payment of it to-day, Feb. 7, 
1859, money being worth 6 per cent ? Ans. $17,425. 

7. A man was offered $3675 in cash for his. house, or 
$4235 in 3 years, without interest; he accepted the latter 
offer ; how much did he lose, money being worth 7 per cent ? 

Ans. $175. 

8. A man, having a span of horses for sale, offered them 
for $480 cash in hand, or a note of $550 due in 1 year 8 
months, without interest ; the buyer accepted the latter offer ; 
did the seller gain or lose thereby, and how much, interest be- 
ing 6 per cent ? Ans. Seller gained $20. 

9. What must be discounted for the present payment of a 
debt of $2637.72, of which $517.50 is to be paid in 6 months, 
$793.75 in 10 months, and the remaindef in 1 year 6 months, 
the use of money being worth 7 per cent. ? Ans. $187.29 +. 

10. What is the difference between the interest and discount 
of $130, due 10 months hence, at 10 per cent ? Ans. $.83^. 

PROMISCUOUS EXAMPLES IN PERCENTAGE. 

1. A merchant bought sugar in New York at 6 J cepts per 
pound ; the wastage by transportation and retailing was 5 per 
cent., and the interest on the first cost to the time of sale was 
2 per cent ; how much must he ask per pound to gain 25 per 
cent? Au«. R14. cents. 
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2. A person purchased 2 lots -of land for $200 each, and 
sold one at 40 per cent, more than cost, and the other at 20 
per cent less ; how much did he gain ? Ans. $40. 

3. Sold goods to the amount of $425, on 6 months' credit, 
which was $25 more than the goods cost ; what was the true 
profit, money being worth 6 per cent. ? Ans. $12.62 -f-- 

4. Bought cotton cloth at 13 cents a yard, on 8 months' 
credit, and sold it the same day at 12 cents cash; how much 
did I gain or lose per cent., money being worth 6 per cent ? 

Ans. Lost 4 per cent. 

5. A farmer sold a pair of horses for $150 each; on one. 
he gained 25 per cent, on the other he lost 25 per cent ; did 
he gain or lose on both, and how mucK ? Ans. Lost $20. • 

6. A man invested § of all he was worth in the coal trade, 
and at the end of 2 years 8 months sold out his entire interest 
for $3100, which was a yearly gain of 9 per cent on the 
money invested ; how much was he worth when he commenced 
trade? Ans. $3750. 

7. In how many years will a man, paying interest at 7 per. 
cent on a debt for land, pay the face of the debt in interest ? 

Ans. 14f years. 

8. Two persons engaged in trade ; A furnished f of the 
capital, and B f ; and at the end of 3 years 4 months they^ 
found they had made a clear profit of $5000, which was 12^ 
per cent per annum on the money invested ; how much cap- 
ital did each furnish ? Ans. ' A, $7500 ; B, $4500. 

9. Bought $500 worth of dry goods, and $800 worth of 
groceries ; on the dry goods I lost 20 per cent,, but on the 
groceries I gained 15 per cent. ; did I gain or lose on the 
whole investment, and how much ?• Ans, Gained $20. 

10. What amount of accounts must an attorney collect, in 
order to pay over $1100, and retain 8^ per cent, for collect- 
ing? ' Ans. $1200. 

11. A merchant sold goods to the amount of $667, to be 
paid in 8 months ; the same goods cost him $600 one year 
previous to the sale of them ; money being worth 6 per cent, 
what was his true gain ? ^tw. $5,846 -V* 
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12. A nurseryman sold trees at $18 per hundred, and 
eleared ^ of his receipts; what per cent profit did he make? 

Ans. 50 per cent 

13. If I of an article be sold for what f of it cost, what is 
the gain per cent. ? Ans. 40|. 

14. A lumber merchant sells a lot of lumber, which be has 
had on hand 6 months, on 10 months' credit, at an advance of 
80 per cent on the first cost ; if he is paying 5 per cent inter- 
est on capital, what are his profits per cent ? Ans. 21|. 

15. A pers<Ni, owning f of a piece of property, sold 20 per 
cent of his share ; what part did he then own ? An$, j. 

16. A speculator, having money in the bank, drew 60 per 
cent of it, and expended 40 per cent of 50 per cent of this for 
728 bushels of wheat, at $1.12| per bushel ; how much was 
left in the bank ? Ans. $3640. 

17. I wish to line the carpet of a room, that is 6 yards long 
and 5 yards wide, with duck f yard wide ; how many yards of 
lining must I purchase, if it will shrink 4 per cent in length, 
and 5 per cent in width ? Ans. 43|f . 

18. A's money is 28 per cent more than B's ; how many 
per cent, is B's less than A's ? Ans. 21}. 

19. A capitalist invested f of his money in railroad stock, 
which depreciated 5 per cent, in value ; the remiuning f he in- 
vested in bank stock, which, at the end of 1 year, had gained 
$1200, which was 12 per cent of the investment ; what was the 
whole amount of his capital, and what was his entire loss or 
gain ? Ans. $25000, capital ; $450, gain. 

20. Cs money is to D's as 2 to 3 ; if ^ of C's money be 
put at interest for 3 years 9 months, at 10 per cent, it will 
amount to $1933.25 ; how much money has each ? 

Ans. C, $2812 ; D, $4218. 

BANKING. 
3 141* A Bank is a corporation chai*tered by law for the 
purpose of receiving and loaning money, and furnishing a 
paper circulation. 
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SIS. A Promissory Kote is a written or printed engage- 
ment to pay a certain sum, either on demand or at a specified 
time. 

316. Bank Notes, or Bank BiUs, are the notes made 
and issued by banks to circulate as money. They are payable 
in specie at the banks. 

317» The Face of a note is the sum made payable by 
the note. 

318. Days of Grace are the three days usually allowed 
by law for the payment of a note after the expiration of the 
time specified in the note. 

319* The Ifatiirity of a note is the expiration of the 
days of grace ; a note is due at maturity. 

330* Notes may contain a promise of interest, which will 
be reckoned from the date of the note, unless some other time 
be specified. 

The transaction of borrowing money at banks is conducted 
in accordance with the following custom : the borrower pre- 
sents a note, either made or indorsed by himself, payable at 
a specified time, and receives for it a sum equal to the face, 
less the interest for the time the note has to run. The amount 
thus withheld by the bank is in consideration of advancing 
money on the note prior to its maturity. 

331« Bank Discount is an allowance made to a bank for 
the payment of a note before it becomes, due. 

393. The Proceeds of a note is the sum received for it 
when discounted, and is equal to the face of the note less the 
discount. 

CASE I. 

333« Qiven the face of a note to find the proceeds. 
The law of custom at banks makes the discount of a note 



Define a promissory note. Bank notes. The face of a note. Days 
of grace. The maturity of a note. Explain the process of discounting 
a note at a bank. Define bank discount. The proceeds of a note. 
What is Case I ? 
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equal to the simple interest at the legal rate for the time spe- 
cified in the note. Hence the 

Rule. I. Compute the interest on the face of the note fir 
three days more than the specified time ; th^ result wiU he the 
discount 

II. Subtract the discount from the face of the note, and the 
remainder will he the proceeds, 

EXAMPLES FOB PRACTICE. 

1. What is the discount, and what the proceeds, of a note 
for $450, at 60 days, discounted at a bank at 6 per cent ? 

Ans. Discount, $4,725 ; proceeds, $445,275. 

2. What are the proceeds 6f a note for $368, at 90 dajs, 
discounted at the Bank of New York f Ans. $361,345 -f-. 

3. What shall I receive on my note for $475.50, at 60 
days, if discounted at the Crescent City Bank, New Orleans ? 

Ans. $471.33+. 

4. What are the proceeds of a note for $10000, at 90 days, 
discounted at the Philadelphia Bank ? Ans. $9845. 

5. Paid, in cash, $240 for a lot of merchandise. Sold it 
the same day, receiving a note for $250 at 60 days, which I 
got discounted at the Hartford Bank. What did I make by 
this speculation ? Ans. $7.37 j^ 

6. A note for $360.76, drawn at 90 days, is discounted at 
the Vermont Bank. Find the proceeds. Ans. $355.1 68 -|-. 

7. Wishing to borrow $530 of a western bank which is 
discounting paper at 8 per cent., I give my note for $536.75, 
payable in 60 days. How much do I need to make up the 
required amount ? Ans. $.7645. 

Notes. ^ 1. To indicate the maturity of a note or draft, a vertical 
line ( I ) is used, with the day at which the note is nominally due on 
the left, and the date of maturity on the right ; thus, Jan. ' 1 1©. 

2. When a note is on interest^ payable at a future specified time, the 
amoufit is the face of the note, or itie sum made payable, and must be 
made the basis of discount. 



Give rule. 



BANKING. 255 

Find the mataritj, tenn of discount, and proceeds of the 
following notes : — 

$500. Boston, Jan. 4, 1859, 

8. Three months after date, I promise to pay to the order of 
John Brown & Co. five hundred dollars, at the Suffolk* Bank, 
value received. James Barker. 

Discounted March 2. ( Due, April ^1^. 

Arts. \ Term of discount, 36 da. 
Proceeds, $497. 



$750. St. Louis, June 12, 1859. 

9. Six months after date, I promise to pay Thomas Lee, or 
order, seven hundred M^ dollars, with interest, value re- 
ceived. Byron Quinby. 

Discounted at a broker's, Nov. 15, at 10 per cent 

!Due, Dec. ^^\^^. 

Term of discount, 30 da. 
Proceeds, $766,434+. 

CASE II. 

3S4« Given the proceeds of a note, to find the 
face. 

1. I wish to borrow $400 at a bank. For what sum must 
I draw my note, payable in 60 days, so that when discounted 
at 6 per cent. I shall receive the desired amount ? 

OPERATION. Analysis. $400 is the 

$1.0000 proceeds of a certain note, 

.0105 = disc, on $1 for 63 da. *^e face of which we are 

required to find. "We first 

$ .9895 = proceeds of $1. obtain the proceeds of $1 

$400 -r- .9895 = $404,244 = by the last case, and then 
fiice of the required note. divide the given proceeds, 

$400, by this sum ; for, as many times as the proceeds of $1 is con- 
tained in the given proceeds, so many dollars must be the face of 
the required note. Hence the 



Give Case II. Analysis. 
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BULE. Divide the proceeds by the proceeds of $1 for the 
time and rtxte mentioned, and the quotient will he the face of 
the note. 

EXAMPLES FOR PRACTICE. 

2. What is the face of a note at 60 days, which yields 
$6^0 when discounted at a New Haven bank ? 

Ans. $687,215+. 

3. What is the face of a note at 90 days, of which the pro- 
ceeds are $1000 when discounted at a Louisiana bank ? 

Ans. $1013.085+. 

4. Wishing to borrow $500 at a bank, for what sum must 
my note be drawn, at 30 days, to obtain the required amount, 
discount being at 7 per cent. ? Ans. $503.22 -{-. 

5. James Hopkins buys merchandise of me in New York, 
at cash price, to the amount of $1256. Not having money, 
he gives his note in payment, drawn at 6 months. What 
must be the face of the note ? Ans. $1302.341 -|-. 



EXCHANGE. 

339* Exchange is a method of remitting money from one 
place to another, or of making payments by written orders. 

336. A Bill of Exchange is a written request or order 
upon one person to pay a certain sum to another person, or to 
his order, at a specified time. 

337. A Sight Draft or Bill is one requiring payment to 
be made " at sight," which means, at the time of its presenta- 
tion to the person ordered to pay. In other bills, the time 
specified is usually a certain number of days "after sight." 

There are always three parties, and usually four, to a trans- 
action in exchange : 

338. The Ihrawer or HaJker is the person who signs the 
order or bill. 

Give the rule. Define exchange. A bill of exchange. A sxgbt draft. 
The drawer. 
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339. The Drawee is the person to whom the order is 
addressed. 

330. The Payee is the person to whom the money is or- 
dered to be paid. 

331* The Buyer or Bemitter is the person who purchases 
the bilL He may be himself the payee^ or the bill may be 
drawn in fevor of any other person. 

333. The Indorsement of a bill is the writing upon its 
back, by which the payee relinquishes his title, and transfers 
the payment to another. The payee may indorse in blardc by 
writing his name only, which makes the bill payable to the 
hearer^ and consequently transferable like a bank note ; or he 
may accompany his signature by a special order to pay to 
another person, who in his turn may transfer the title in like 
manner. Indarsers become separately responsible for the 
amount of the bill, in case the drawee fails to make payment. 
A bill made payable to the bearer is transferable without in- 
dorsement. 

333. The Acceptance of a bill is the promise which the 
drawee makes when the bill is presented to him to pay it at 
maturity ; this obligation is usually acknowledged by writing 
the word " Accepted," with his signature, across the face of 
the bill. 

Note. Three days of grace are usnally allowed for the payment of 
a bill of exchange after the time specified has expired. But in New 
York State no grace is allowed on sight drafts. 

From these definitions, the use of a bill of exchange in mon- 
etary transactions is readily perceived. If a man wishes to 
make a remittance to a creditor, agent, or any other person 
residing at a distance, instead of transporting specie, which is 
attended with expense and risk, or sending bank notes, which 
are liable to be uncurrent at a distance from the banks that 
issued them, he remits a bill of exchange, purchased at a bank 
or elsewhere, and made payable to the proper person in or 

The drawee. The payee. The buyer. An indorsement. An 
acceptance. What of grace on bills of exchange } 
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near the place where he resides. Thus a man by paying 
Boston funds in Boston, may put New York funds into the 
hands of his New York agent 

334. The Course of Exchange is the variation of the 
cost of sight bills from their par value, as affected by the rela- 
tive conditions of trade and commercial credit at the two places 
between which exchange is made. It may be either at a, pre- 
mium or discount^ and is rated at a certain per cent, on the 
face of the bill. Bills payable a specified time after sight are 
subject to discount^ like notes of hand, for the term of credit 
given. Hence their valae in the money market is affected by 
both the course of exchange and the discount for time. 

93S. Foreign Exchange relates to remittances made be- 
tween different countries. 

336. Domestic or Inland Exchange relates to remit- 
tances made between different places in the same country. 

An inland bill of exchange is commonly called a Ihraft 
In this work we shall treat only of Inland Exchange, 

CASE I. 

337. To find the cost of a draft. 



$500. Syracuse, May 7, 1859. 

1. At sight, pay to James Clark, or order, five hundred 
dollars, value received, and charge the same to our account 
To M. Smith & Co. 

Messrs. Brown & Foster, I 

Baltimore. ' 

What is the cost of the above draft, the rate of exchange 

being 1^ per cent premium ? 

operation. Analysis. Since ex- 

$500 X 1.015 z= $507.50, Ans. <^^"?® ^* *^ H f y,^®*^^^ 

premium, each aollar of 

the draft will cost $1.015 ; and to find the whole cost of the draft, 

How is exchanpje conducted ? Explain course of exchange. For- 
eijrn exchange. Inland exchange. Define a draft. What is Case I? 
Give analysis. 
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we multiply its face, $500, by 1.015, and obtain $507.50, the re- 
quired Ans, 

$480. Boston, June 12, 1859. 

2. Thirty days after sight, pay to John Otis, or bearer, four 
hundred eighty dollars, value received, and charge the same 
to account of Amos Trenchard. . 

To John Stiles & Co., 
New York. 



■} 



What is the cost of the above draft, exchange being at a 
premium of 3 per cent. ? 

OPERATION. Analysis. Since 

$1.0000 time is allowed, the 

.0055= diaooant for 33 days. draft must suffer dis- 

count in the sale. The 



$ .9945=: prooeedBof$l. 
.03 z:z rate of exchango. 



discount of $1, at the 
legal rate in Boston, for 



$1.0245=: cost of $1 of the draft. tile specified time, al- 

$480 X 1.0245 = $491.76, Ans. lowing grace, is $.0055, 

which, subtracted from 
$1, gives $.9945, the cost of $1 of the draft;, provided sight ex- 
change were at par ; but sight exchange being at premium, we add 
the rate, .03, to .9945, and obtain $1.0245, the actual cost of $1. 
Then, multiplying $480 by 1.0245, we obtain $491.76, the Ans. 
From these examples we derive the following 

Rule. I. For sight drafts. -^-- Multiply the face of the draft 
hy 1 phis the rale when exchange is at a premiuniy and hy 
1 minus the rate when exchange is at a discount. 

II. For drafts payable after sight; — Find the proceeds of$l 
at hank discount for the specifisd timej at the legal rate where 
the draft is purchased; then add the rate of exchange when 
at a premium^ or suhtrojct it when at a discount^ and midtiply 
the face of the draft by this result. 

EXAMPLES FOR PRACTICE. 

3. A merchant in Cincinnati wishes to remit $1000 by 

Give analysis. Bule I; 11. 
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draft to his agent in New York ; what will the bill cost, ex- 
change being at 3 per cent, premium ? Ans. $1030. 

4. What will be the cost in Rochester of a draft on Albany 
for $400, payable at sight, exchange being at f per cent, pre- 
mium? Am, $403. 

5. A merchant in St Louis orders goods from New York, 
to the amount of $530, which amount he remits by draft, ex- 
change being at 2f per cent, premium. 1£ he pays $20 for 
transportation, what will the goods cost him in St. Louis ? 

Ans. $564,575. 

6. What will be the cost, in Detroit, of a drail on Boston 
for $800, payable 60 days afler sight, exchange being at a pre- 
mium of 2 per cent. ? Ans. $806.20. 

7. A man in Philadelphia purchased a draft on Chicago for 
$420, payable 30 days after sight ; what did it cost him, the 
rate of exchange being 1^ per cent, discount? Ans. $411.39. 

8. A merchant in Portland receives from his agent 320 
barrels of flour, purchased in Chicago at $10 per barrel ; in 
payment for which he remits a draft on Chicago, at 2^ per 
cent, discount The transportation of his flour cost $312. 
What must he sell it for per barrel to gain $400 ? Ans. $12. 

CASE n. 

338. To find the face of a draft which a given sum 
will purchase. 

1. A man in Lidiana paid $369.72 feo" a draft on Boston, 
drawn at 30 days ; what was the &ce of the draft, exchange 
being at 3^ per cent, premiom ? 

OPERATION. Analysis. We find, 

$369.72-1-1.027 = $360, Ans. ^ C"® ^.*^* a ^^^^ 

for $1 will cost $1,027; 

hence the draft that will cost $369.72 must be for as many dollars as 

1.027 is contained times in $369.72 ; dividing, we obtain $360, the 

Ans. From this example and analysis we derive the following 

What is Case II ? Give analygis. 



EQUATION OP PAYMENTS. 261 

Rule. Divide ih$ given eo9t by the east of a draft for $1, 
€U the given rate of exchange ; the quotient will he the face of 
the required draft, 

EXAMPLES FOR PRACTICE. 

2. What draft may be purchased for $243.60, exchange 
being at 1 j- per cent premium? Ans. $240. 

3. What draft may be purchased for $79.20, exchange be- 
ing at 1 per cent discount ? Ans, $80. 

4. An agent in Pittsburg holding $282.66, due his em- 
ployer in New Haven, is directed to make the remittance 
by draft, drawn at €0 days. What will be the face of the 
draft, exchange being at 2 per cent premium ? Ans. $280. 

5. An emigrant from Bangor takes $240 in bank bills to 
St. Paul, Min., and there pays ^ per cent, brokerage in ex- 
change for current money. What would he have saved by 
purchasing in Bangor a draft on St Paul, drawn at 30 days, 
exchange being at 1^ per cent discount? Ans, $5,599+. 

6. A Philadelphia manufacturer is informed by his agent in 
Bufi&lo that $3600 is due him on the sale of some property^ 
He instructs the agent to remit by a draft payable in 60 days 
after sight, exchange being at f per cent premium. The agent, 
by mistake, remits a sight draft, which, when received in Phila- 
delphia, is accepted, and paid after the expiration of the three 
days of grace. If the manufacturer immediately puts this 
money at interest at the legal rate, will he gain or lose by the 
blunder of his agent ? Ans, He will lose $8.24-f-. 

EQUATION OF PAYMENTS. 

339. Equation of Payments is the process of finding the 
mean or equitable time of payment of several sums, due at 
different times without interest. 

340. The Term of Credit is the time to elapse before a 
debt becomes due. 

Rale. Define equation of payments. Term of credit. 
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34rl. The Ayerage Tetm of Credit is the time to elapse 
before several debts, due at different times, may all be paid 
at once, without loss to debtor or creditor. 

34:S« The Equated Time is the date at which the several 
debts may be canceled by one payment. 

CASE I. 

343. When all the terms of credit begin at the 
same date. 

1. On the first day of January I find that I owe Mr. Smith 
8 dollars, to be paid in 5 months, 10 dollars to be paid in 2 
months, and 12^ dollars to be paid in 10 months ; at what time 
may I pay the whole amount? 

OPERATION. 

$ 8 X 5 = 40 
10 X 2= 20 
12 X 10 = 120 

30 180 -7- 30 = 6 mol, average time of credit. 

Jan. 1. -|- 6 mo. = July 1, equated tiine of payment. 

Analysis. The whole amount to be paid, as seen above, is $30 : 
and we are to find how long it shall be withheld, or what term of 
credit it shall have, as an equivalent for the various tenns of credit 
on the different items. Now, the value of credit on any sum is meas- 
ured by the product of the money and time. And we say, the credit 
on $8 for 5 mo. = the credit on $40 for 1 mo., because 8 X ^ =40 
XI* In the same manner, we have, the credit on $10 for 2 mo.= 
the credit on $20 for 1 mo.; and the credit on $12 for 10ma=: 
the credit on $120 for 1 mo. Hence, by addition, the value of the 
several terms of credit on their respective sums equals a credit of 1 
month on $180; and this equals a credit of 6 months on $30, be- 
cause 

30X6z=180Xl. 

Rule. I. Multiply each paymetU hy its term of credit^ and 
divide the sum of the products hy the sum of the payments ; the 
quotient will he the average term of credit. 

Average term of credit. Equated time. Give Case I. Analysis. 
Kule. 
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II. Add the average term of credit to the date at which all 
the credits begin, and the restUt vrill be the equated time of 
payment. 

Notes. 1. The periods of time used as multipliers must all be of 
the same denomination, and the quotient will be of the same denomi- 
nation as the terms of credit ; if these be months, and there be a re- 
mainder after the division, continue the division to days by reduction, 
always taking the nearest imit in the last result. 

2. The several rules in equation of payments are based upon the 
principle of bank discount ; for they imply that the discount of a sum 
paid before it is due equals the interest of the same amount paid after 
it is due. 

EXAMPLES FOR PRACTICE. 

2. On the 25th of September a trader bought merchandise^ 
as follows : $700 on 20 days' credit ; $400 on 30 days' credit ; 
$700 on 40 days' credit : what was the average term of credit, 
and what the equated time of payment ? 

J, f Average credit, 30 days. 

1 Equated .time of payment, Oct. 25. 

3. On July 1 a merchant gave notes, as follows : the first 
for $250, due in 4 months ; the second for $750, due in 2 
months ; the third for $500, due in 7 months : at what time 
may they all be paid in one sum ? Ans, Nov. 1. 

4. A farmer bought a cow, and agreed to pay $1 on Mon- 
day, $2 on Tuesday, $3 on Wednesday, and so on for a week ; 
desirous afterward to avoid the Sunday payment, he offered to 
pay the whole at one time : on what day of the week would 
this payment come ? Ans, Friday. 

5. Jan. 1, 1 find myself indebted to John Kennedy in sums 
as follows : $650 due in 4 months ; $725 due in 8 mouths ; and 
$500 due in 12 months : at what date may I settle by giving 
my note on interest for the whole amount ? Ans* Aug. 20. 

CASE ir. 

344. When the terms of credit begin at diflferent 
dates, and the account has only one side. 

345. An Account is the statement or record of mercantile 
transactions in business form. ^ 

Give Case U. Define an accoimt. 
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846* The Itenu of an accoant may be eums dae at the 
date of the transaction, or on credit for a specified time. 

An account maj have both a debit and a credit side, the 
former marked Dr., the latter Cr. Suppose A and B have 
dealings in which there is an interchange of money or prop- 
erty ; A keeps the account, heading it with B's name ; the Dr. 
side of the account shows what B has received from A ; the 
Cr. side shows what he has parted with to A. 

34r7. The Balaaee of account is the difference of the two 
sides, and may be in favor of either party. 

If, in the transactions, one party has deceived nothing from 

the other, the balance is simply the whole amount, and the 

account has but one side. Bills of purchase are of this class. 

Note. Book accounts bear interest alter the expiration of the term 
of credit, and notes after they become due. 

348. To Average an Account is to find the mean or 
equitable time of payment of the balance. 

349. A Focal Date is a date to which all the others are 
compared in averaging an account. 

1. When does the amount of the following bill become due, 
by averaging ? 

J. C. Smith, 

1859. To C. E. Borden, Dr. 
June 1. To Cash, $450 

" 12. " Mdse. on 4 mos., 500 

Aug. 16. " Mdse., 250 



FIRST OPERATION. 




SECOND OPERATION. 


Dae. 


cUu 



133 

76 


Items. 


Prod. 




Due. 


da. 

133 



57 


Items. 


Prod. 


June 1 
Oct 12 
Aug. 16 


450 
500 
250 


66500 
19000 


June 1 
Oct 12 

Aug. 16 


450 
500 
250 


59850 
14250 






1200 


85500 








1200 


74100 



85500-^-1200 = 71 da. 
M 5 "^l da. after J"une 1, 
^^*-^ or Aug. 11. 



74100 -1-1200 = 62 da. 

. S 62 da. before Oct 12, 
^"^•) or Aug. 11. 



Define items. Balanpe. To average an account. A focal date. 
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Analysis. By reference to the example, it will be seen that the 
items are due June 1, Oct. 12, and Aug. 16, as shown in the two 
operations. In the first operation we use the earliest date, June 1, 
as a focal date, and find the difference in days between this date and 
each of the others, regard being had to the number of days in cal- 
endar months. From June 1 to Oct. 12 is 133 da. ; from June 1 to 
Aug. 16 is 76 da. Hence the first item has no credit from June 1, 
the second item has 133 days* credit from June 1, and the third 
item has 76 days' credit from June 1, as appears in the column 
marked da. After this we proceed precisely as in Case I, and find 
the average credit, 71 da., and the equated time, Aug. 11. 

In the second operation, the latest date, Oct. 12, is taken for a 
focal date ; the work is. expMned thus : Suppose the account to be 
settled Oct. 12. At that time the first item h€is been due 133 days, 
and must therefore draw interest for this time. But interest on 
(450 for 133 days = the interest on $59850 for 1 da. The second 
item draws no interest, because it falls due Oct. 12. The third item 
must draw interest 57 days. But interest on $250 for 57 days = 
the interest on $14250 for 1 day. Taking the sum of the products, 
we find the whole amount of interest due on the acc6unt, at Oct. 12, 
equals the interest on $74100 for 1 day ; and this, by division, is 
found to be equal to the interest on $1200 for 62 days, which time 
is the average term of interest. Hence the account would be settled 
Oct. 12, by paying $1200 with interest on the same for 62 days. This 
shows that 1200 has been due 62 days ; that is, it falls due Aug. 11, 
foitJumt interest. Hence the following 

Rule. I. ^nd the time at which each item becomes due^ 
by adding to ike date of each transaction the term of credit^ if 
any he specified, and write these dates in a column, 

n. Assume either the earliest or the latest date for a focal 
date, and find the difference in days between the focal date and 
each of the other dates, and write the results in a second column. 

III. Write the items of the account in a third column, and 
multiply each sum by the corresponding number of days in the 
preceding column, writing the products in a final column. 

IV. Divide the sum of the products by the sum of the items. 

The qux)tient will be the average term of credit when the 

■t 

Give analysis. Biile. 
12 
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0drii€$t daU is the food date, or the average term ofniimtt 
wken the latest date is the focal date ; in either ease {dwaif$ 
reckon from the focal dale toward the other dateSy to find tk 
equated time of payment, 

examples fob practice. 

2. John Bbown, 

1859. To James Gbeioo, Dr. 

Jan. 1. To 50 yds. Broadcloth, (S) $3.00, . . . $150 
« 16. « 2000 " Calico, « .10,... 200 
Feb. 4. « 75 « Carpeting, « 1.33J, . . 100 
March 8. « 400 « OU Cloth, « .40,... 160 
If James Greigg wishes to settle the above biU by giTisg 
hk note, from what date shall the note draw interest ? 

Ans, Jan. 28. 

d. Abkam Russsl, 
1859. To Wtnkoop & Bro., Dr. 

March 1. To Cash, $300 

April 4. « Mdse., ,. 240 

June 18. ** " on 2 mo., 100 

Aug. 8. "< Cash, .••...... 400 

What is the equated tim^ of payment of the aboye account? 

Ans. May 26. 

4. John Otis, 

1858. To Jami^s Ladd, Dr. 

June 1. To 500 bu. Wheat, <a> $1.20, $600 

« 12. " 200 «< " « 1.50, 300 

« 15. " 640 « « *< 1.30, 832 

** 25. ** 760 « ** « 1.00, c , . , 760 

" 30. ** 500 « « « 1.50, .. 750 

When is the whole amount of the above bill doe, per 
average ? Ans. June 18. 

5. My expenditures in building a house, in the year 1856, 
were as follows : Jan. 16, $536.78 ; Feb. 20, $425.36 ; March 4, 
$259.25 ; April 24, $786.36. If at the last date I agree to 
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sell the house ibr exactly what it cost, with reference to interest 
on the money expended, and take the purchaser's note for the 
amount, what shall be the face of the note, and what its 
date ? j^^ ( Face, $2007.75. 

'**' ( Date, March 8, 1856. 

6. Thomas Whiting, 
1859. To Israel Palmer, Dr. 

Jan. 1. To 60 bbls. Flour, fa) $7.00, ..... $420 
« 28. « 90 bu. Wheat, " 1.50, ... . 135 
Mar. 15. " 300 bbls. Flour, « 6.00, . . . . 1800 
If credit of 3 months be given to each item, when will the 
above account become due ? Ans* May 30. 



CASE in. 

3«S0e When the terms of credit begin at different 
times, and the account has both a debt and a credit 
side. 

1. Average the following account. 

David Ware. 



Dr. 



Cr. 



1858. 


June 


1 


«« 


16 


Oct 


20 



To Mdse 

*' Draft, 3 mo. 
" Cash 







1858. 1 


400 


00 


July 


4 


800 


00 


Aug. 


20 


250 


00 


Sept. 


20 



By Mdse. 
" Cash. 



200 
150 
500 



00 
00 
00 



Dr. 



OPERATION. 



Or. 



Focal 
date 



'•I 



Due 


da. 

141 

31 




Items. 


Prod. 


Due 


da. 

108 
61 
30 


Items. 


Prod. 


June 1 
Sept. 19 
Oct. 20 


400 
800 
250 


56400 
24800 


July 4 
Aug. 20 
Sept. 20 


200 
150 
500 


21600 
.9150 
15000 




1450 
850 


81200 
45750 

35450 






850 '45750 








Balances. 


600 





35450 -r- 600 = 59 d^, average term of interest 
Oct 20 — 59 da. = Aug. 22, halance due. ' 



What is Case HI ? Explain operation. 
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Analysis. In the above operation we have written the dates, 
showing when the items become due on either side of the ac- 
count, adding .3 days* grace to the time allowed to the draft. The 
latest date, Oct 20, is assumed as the focal date for both sides, and 
the two columns marked da. show the difference in days between 
each date and the focal date. The products are obtained as in the 
last case, and a balance is struck between the items charged and the 
products. These balances, being on the Dr. side, show that David 
Ware, on the day of the focal date, Oct. 20, owes $600 with interest 
on $35450 for 1 day. By division, this interest is found to be equal 
to the interest on $600' for 59 days. The balance, $600, therefore, 
has been due 59 days. Reckoning back from Oct. 12, we find the 
date when the balance fell due, Aii'g. 22. Hence the following 

Rule. I. Find the time when each item of the account is 
due ; and write the dates, in two columns, on the sides of the 
account to which they respectively belong, 

II. Use either the earliest or the latest of these dates as the 
focal dale for both sides, and find the products as in the last 
case. 

III. Divide the balance of the products by the balance of tkt 
CKCOunt; the quotient will be the interval of time, which must 
be reckoned from the focal date toward the other dcUes when 
both balances are on the same side of the account, but fro]I 
the other dates when the balances are on opposite sides of the 
account • 

2. What is the balance of the following account, and when 
is it due ? 

John Wilson. 



Dr. 



Or. 



1859. 



Jan. 
Feb. 



1 
20 









1859. 


To Mdse. . 


448 


00 


Jan. 


20 


'* Cash.. 


364 


00 


Feb. 


16 


• • 


232 


00 


(1 


25 



By Am't bro't forward 

" 1 Carriage 

" Cash 



560 
264 
900 



00 
00 
00 



^^ J Balance, $680. 
' \ Due March 13. 

3. If the following account be settled by giving a note, what 
shall be the face of the note, and what its date? 



Give analysis. Kule. 
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Isaac Foster. 



Dr. 
















Or. 


1858. 








1858. 








Jan 


1 


To Mdse. on 3 rao. 


145 


86 


May 


11 


By Cash .... 


11 


00 


« 


12 


U U t( g (( 


37 


48 


July 


12 


. • . . 


15 


00 


June 


3 


« <i <t 3 (1 


12 


25 


Oct, 


12 


M <l 

• • * • 


82 


00 


Aug. 


4 


tt «( <i 2 " 
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RATIO. 

3«S1 • Batio is the comparison with each other of two num- 
bers of the same kind. It is of two kinds — arithmetical and 
geometrical. 

333. Arithmetical Batio is the difference of the two 
numbers. 

303. Oeometrical Satio is the quotient of one number 
divided by the other. 

34S4. When we use the word ratio alone, it implies geo- 
metrical ratio, and is expressed bj the quotient arising from 
dividing one number by the other. Thus, the ratio of 4 to 8 
is 2, of 10 to 5 is ^, &c. 

333. Ratio is indicated in two ways. 

1st By placing two points between the numbers compared, 
writing the divisor before and the dividend after the points. 
Thus, the ratio of 5 to 7 is written 5 : 7 ; the ratio of 9 to 
4 is written 9 : 4. 

2d. In the form of a fraction ; thus, the ratio of 9 to 3 is ^ ; 
the ratio of 4 to 6 is |. 

336. The Terms are the two numbers compared. 

337. The Antecedent is the first term. 
3«S8* The Consequent is the second term. 

339. No comparison of two numbers can be fully ex- 
plained but by instituting another comparison ; thus, the com- 

NoTB. It ig thoimht best to omit the questions at the bottom of the pao^es, in the 
femaining part of this work, leaving the teacher to use such as may be deemed ^^ 
propriate. 
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parison or relation of 4 to 8 cannot be fuUj expressed by 2, 
nor of 8 to 4 by j-. If the question were asked, what relation 
4 bears to 8, or 8 to 4, in respect to magnitude, the answer 2, 
or j-, would not be complete nor correct. But if we make 
unity the standard of comparison, and use it as one of the 
terms in illustrating the relation of the two' numbers, and 
say that the ratio or relation of 4 to 8 is the same as 1 to 2, 
or the ratio of 8 to 4 is the same as 1 to ^, unity in both cases 
being the standard of comparison, then the whole meaning is 
conveyed. 

360« A Direct Batio arises from diivding the consequent 
by the antecedent 

361* An Inverse or Bedprooal Batio is obtained by di- 
iriding the antecedent by the consequent. Thus, the dirtct 
ratio of 5 to 15 is -^ = 3 ; and the inverse ratio of 5 to 15 is 

863. A Simple Batio consists of a single couplet; as 
3: 12. 

363* A Compound Batio is the product of two or more 
simple ratios. Thus, the compound ratio formed from the 
simple ratios of3:6and8:2i8fXf = 3X8:6X2 = 

364:* In comparing numbers with each other, they must 
be of the same kind, and of the same denomination, 

36S« The ratio of two fractions is obtained by dividing 
the second by the first ; or by reducing them to a common de- 
nominator, when they are to each other as their numerators. 
Thus, the ratio of ^^ : | is f ~ fV = f ^ = ^» which is the 
same as the ratio of the numerator 3 to the numerator 6 of 
the equivalent fractions ^ and ^^. 

Since the antecedent is a divisor and the consequent a divi- 
dend, any change in either or both terms will be governed by 
the general principles of division, (8T. ) We have only to 
substitute the terms antecedent^ consequent^ and raiioj for divi- 
soTy dividend, and quotient, and these principles become 
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GENERAL PRINCIPLES OF RATIO. 

Prin. L Multiplying the consequent mtdtiplies the ratio; 
dividing the consequent divides the rcUio. 

Prin. II. Multiplying the antecedent divides the ratio ; di' 
viding the antecedent multiplies the ratio. 

Prin. III. Multiplying or dividing both antecedent and con- 
sequent by the same number does not alter the ratio. 

These three principles may be embraced in one 

GENERAL LAW. 

A change in the consequent produces a like change tn the 
ratio ; but a change in the antecedent produces an opposite 
change in the ratio, 

36S* Since the ratio of two numbers is equal to the con- 
sequent divided by the antecedent, it follows, that 

1. The antecedent is equal to the consequent divided by 
the ratio ; and that, 

2. The consequent is equal to the antecedent multiplied by 
the ratio. 

EXAMPLES FOR PRACTICE. 

1. What part of 9 is 3? 

f = 1 ; or, 9 : 3 as 1 : J, that is, 9 has the same ratio to 3 that 1 
1»« to |. 

2. What part of 20 is 5? Ans. f 

3. Whatpartof36is4? Ans. \. 

4. What part of 7 is 49 ? Ans. 7 times. 

5. What is the ratio of 16 to 88? Ans. 5i. 

6. Whatistheratioof 6 to8J? Ans. |J. 

7. What is the ratio of 6^ to 78 ? Ans. 12. 

8. What is the ratio of 16 to 66 ? Ans. 4 J. 

9. What is the ratio of J to f ? Ans. |. 

10. What is the ratio of | to -^ ? ^ns. f . 

11. What is the ratio of 3 J to 16§? Ans. 5. 

12. What is the ratio of 3 gaL to 2 qt 1 pt. ? Ans. ^. 
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13. What is the ratio of 6.3 s to 8 s. 6 d. ? Ans. Ifj. 

14. What is the ratio of 5.6 to .56? Am. ^. 

15. What is the ratio of 19 lbs. 5 oz. 8 pwts. to 25 lbs. 11 
oz. 4 pwts. ? Ans* 1 J. 

16. What is the inverse ratio of 12 to 16? Jns. |. 

17. What is the inverse ratio of ^ to I? -4««. -^i. 

18. What is the inverse ratio of 5J to 17^ ? Ans. \. 

19. If the consequent be 16 and the ratio 2f , what is the 
antecedent? • Ans» 7. 

20. If the antecedent be 14.5 and the ratio 3, what is the 
consequent ? Ans. . 43.5. 

21. If the consequent be J and the ratio f, what is the an- 
tecedent? Am, 1^. 

22. If the antecedent be -J and the ratio 4, what is the 
consequent ? Ans. t\y 

PROPORTION. 

367. Proportion is an equality of ratios. Thus, the ratios 
6 : 4 and 12:8, each being equal to §, form a proportion. 

3S8« Proportion is indicated in two ways. 

1st. By a double colon placed between the two ratios ; thns, 
2 : 5 : : 4 : 10. 

2d. By the sign of equality placed between the two ratios ; 
thus, 2 : 5 = 4 : 10. 

369* Since each ratio consists of two terms, every pro- 
portion must consist of at least ^t«r terms. 

370. The Extremes are the first and fourth terms. 

371. The Ueans are the second and third terms. 
373. Three numbers may be in proportion when the first 

is to the second as the second is to the third. Thus, the num- 
bers 3, 9, and 27 are in proportion since 3 : 9 : : 9 : 27, the 
ratio of each couplet being 3. 

In such a proportion the second term is said to be a mean 
proportional between the other two. 

373* In every proportion the product of the extremes is 
equal to the product of the means. Thus, in the proportion 
8 : 5 2 : 6 : 10 we have 3 X 10 = 5 X 6. 
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3y4:. Four numbers that are proportional in the direct 
order are proportional by inversion^ and also hj aUemaiiony or 
by inverting the means. Thus, the proportion 2 : 3 : : 6 : 9, 
by inversion becomes 3 : 2 : : 9 : 6, and by cUtemation 2:6:: 
3:9. 

373* From the preceding principles and illustrations, it 
follows that, any three terms of a proportion being given, the 
fourth may readily be found by the following 

Rule. L Divide the prodttct of the extremes hy one of the 
means, and the quotient will he the otiier mean. Or, 

II. Divide the product of the means by one of the extretnes^ 
and the quotient will he the other extreme, 

EXAMPLES FOR PRACTICE. 

Find the term not given in each of the following proportions. 

1. 48:20:: ( ) : 50. Ans. 120. 

2. 42 : 70 : : 3 : ( ). Ans. 5. 

3. ( ) : 30 : : 20 : 100. Ans. 6. 

4. 1 : ( ) ::7 : 84. Ans. 12. 

5. 48 yd. :( ):: $67.25 : $201.75. Ans. 144 yd. 

6. 3 lb. 12 oz. : ( ) : : $3.50 : $10.50. Ans. 11 lb. 4 oz. 

7. ( ) : $38.25 : : 8 bu. 2 pk. : 76 bu. 2 pk. Ans. $4.25. 

8. 4^ : 38J : : ( ) : 7^. Ans. 8f 

9. ( ) : 12 : : J : If Ans. 7. 

1^- A- ( ) ''i'i' ^^*- I- 

SIMPLE PROPORTION. 

376. Simple Ftoportion is an equality of two simple 
ratios, and consists of four terms, any three of which being 
given, the fourth may readily be found. 

377* Every question in simple proportion involves the 
principle of catise and effect. 

378* Caiuses may be regarded as action^ of whatever 
kind, the producer, the consumer, men, animals, time, distance, 
weight, goods bought or sold, money at interest, &c. 

379* Effects may be regarded as whatever is accom- 

12* 
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plished hj action of any kind, the thing produced or cansumed, 
money paid, &c. 

380* Causes and effects are of two kinds — simple and 
compoond. 

881 • A Simpla Cause, or Eflbct, contains hut one element ; 
as goods purchased or sold, and the money paid or received 
for them. 

383. A Convouiid Cause, or Efiect, is the product of two 
or more elements ; as men at work taken in connection with 
time, and the result produced hy them taken in connection 
with dimensions, length and hreadth, &c 

388. Causes and effects that admit of computation, that 
is, involve the idea of quantity^ may be represented by num- 
bers, which will have the same relation to each other as the 
things they represent And since it is a principle of philoso- 
phy that like causes produce like effects^ and that effects are 
always in proportion to their causes, we have the following 
proportions : 

Ist Cause : 2d Cause : : 1st Effect : 2d Effect 
Or, 1st Effect : 2d Effect : : 1st Cause : 2d Cause; 

in which the two causes, or the two effects forming one coup- 
let, must be like numbers, and of the same dencMnination. 

Considering all the terms of the proportion as abstract num- 
hers, we may say that 

1st Cause : 1st Effect : : 2d Cause : 2d Effect, 

which will produce the same numerical result 

But as ratio is the result of eomparkig two nimibers or 
things of the same kind Q364), the first form is regarded as 
the most natural and philosophical. 

884* Simple causes and simple ejects give rise to simple 
ratios; compound causes and compound effects to compound 
ratios. 

ass. 1. If 5 tons of coal cost $30, what will 3 tons cost? 

Note. The required term will be denoted by a ( ), and designated 
«* blank." 
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STATEMENT. •^ 

5 : 3 : : 30 : ( ) 

Irt oaoM. 2d canie. 1st effect, fidefltot. 
OPERATION. 

5X( ) = 3X30 

3X001^ 



AnaltsiK Litbu 
emmpte an e^eci is 
required, and 5 tQxis 
must have the same 
ratio to 3 tons, as 
(30, the cost of 5 
tons, to (blank) dol- 
lars, the cost of 3 
tons* 



Iwr. 

15 



iBt 



00 

( ) 



STATSBIENT. 

( ) : : 90 : 30 

2d cavM. Ut effect. Stt eflfoet. 
OPERATION. 

;80 



( ) = 5 bar., .^iiM. 



I^nce the product of the extremes is equal to the product of the 
means (878), and the product of the means divided by one of the 
extremes will give the other; (blank) dollars will be equal to the 
product of 3 X 30 divided by 5, which is $18, Ans. 

2. If 15 barrels of flour cost $90, how many barrels can be 

bought for $30 ? 

Analysis. In this ex- 
ample a catite is required, 
and the statement may be 
read thus: If 16 baneb 
cost $90, how many or 
(blank) barrels wiU cost 
$30? The product of the 
extremes, 30 X 16, di- 
vided by the g^ven mean, 
90, will give the required 

term, 6, as shown in the operation. Henoe we deduce the following 

Rule. L Arran^ the terms in the staiemeni 9o that the 
eauses shaU compose one coupUt^ and the effects the other^ ptO- 
ting ( ) in the place of the required term. 

H. If the required term he an extreme^ divide the produd 

of the means by the given extreme ; if the required term be a 

mean^ divide the product of the extremes by the given mean. 

Notes. 1. If the terms of any couplet be of different denominations, 
they must be reduced to the same umt value. 

2. If the odd term be a compound number, it must be reduced to its 
lowest unit. 

3. If the divisor and dividend contain one or more fiictors common 
to both, they should be canceled. If any of the terms of a proportion 
contain mixed numbers, they should first be changed to improper frac- 
tions, or the fractional part to a deamal. 

4. When the vertical line is used, the divisor and the required term 
ase written on the left, and the terms oi the dividend on ^ right. 
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We will now give another method of solving ques- 
tionB in simple proportion, without making the statement, and 
which maj be used, by those who prefer it, to the one already 
given. We will term it the 

Second Method. 

Every question which properly belongs to simple propor- 
tion must contain four numbers, at least three of which must 
be given (376)* Of the three given numbers, one must 
always be of the same denomination as the required number. 
The remaining two will be Uke numbers, and bear the same 
relation to each other that the third does to the required num- 
ber; in other words, the ratio of the third to the required 
number will be the same as the ratio of the other two num- 
bers. 

Begarding the third or odd term as the antecedent of the sec- 
ond couplet of a proportion, we find the consequent or required 
term by multiplying the antecedent by the ratio (360). 

By comparing the two like numbers, in any given question, 
with the third, we may readily determine whether the answer, 
or required term, will be greater or less than the third term ; 
if greater, then the ratio will be greater 'than 1, and the two 
Kke numbers may be arranged in the form of an improper 
fraction as a multiplier ; if the answer, or required term, is to 
be less than the third term, then the ratio will be less than 1, 
and the two like numbers may be arranged in the form of a 
proper fraction, as a multiplier. 

1. If 4 cords of wood cost $12, what will 20 cords coat? 

OPERATION. Analysis. It will 

Xil? X 20 be readily seen in this 

12 X ^, written — — = $60. example, that 4 cords 

^ and 20 cords are the 

like terms, and that 
$12 is the third term, and of the same denomination as the answer 
or required term. 

If 4 cords cost $12, wiQ 20 cords cost more, or less, than 4 cords? 
evidently more : then the answer or required term will be greater 
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than the third term, and the ratio greater than 1. The ratio of 4 
cords to 20 cords is ^, or 5 ; hence the ratio of $12 to the answer 
must be 5, and the answer will be ^ or 5 times $12, which is $60. 

2. If 12 yards of cloth cost $48, what will 4 yards cost ? 
OPERATION. Analysis. In this example we 

48 X iftj = $16, Ans. «ee that 12 yards and 4 yards are 

the like terms and $48 the third 
term, and of the same denomination as the required answer. 

If 12 yards cost $48, will 4 yards cost more or less than 12 yardsP 
less : then the ratio wiH be less than 1, and the multiplier a proper 
fraction. The ratio of 12 yards to 4 yards is ^ ; hence the ratio of 
$48 to the answer is ^, and the answer will be ^^ times $48, which 
is $16. Hence the following 

Rule. I. With the two given numher^y which are of the 
game name or kind, form a ratio greater or less than 1, accord- 
ing as the answer is to be greater or less than the third given 
number, 

II. Multiply the third number by this ratio, and the product 
wiU be the required number or answer. 

Note. 1. Mixed numbers should first be reduced to improper frac- 
tions, and the ratio of the fractions found according to (865). 

2. Reductions and cancellation may be applied as in the first method. 

The following examples may be solved by either of the 
foregoing methods. 

EXAMPLES FOE PRACTICE. 

1. If 48 cords of wood cost $120, how much will 20 cords 
cost? Ans, $50. 

2. If 6 bushels of com cost $4.75, how much will 75 bush- 
els cost ? Ans. $59.37^. 

3. If 8 yards of cloth cost $3J^, how many yards can be 
bought for $50 ? Ans. 114f yds. 

4. If 12 horses consume 42 bushels of oats in 3 weeks, how 
many bushels will 20 horses consume in the same time ? 

5. If 7 pounds of sugar cost 75 cents, how many pounds 
can be bought for $9 ? Ans. 84 lbs. 

6. What will 11 lb. 4 oz. of tea cost, if 3 lb. 12 oz. cost 
$3.50? Ans. $10.50. 
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7. If a staff d ft. 8 in. long cast a shadow 1 ft. 6 in., what 
ifl the height of a steeple that easts a shadow 75 feet at the 
same time ? Ans. 183 ft 4 in. 

8. At $2.75 for 14 pounds <^ sugar, what will be the cost 
of 100 pounds ? Ans. $19.64f . 

9. How rcsnj bushels of wheat can be bought for $51.06, 
if 12 bushels can be bought for $13.32 ? 

10. What will be the cost of 28 j^ gallons of molasses, if 15 
hogsheads cost $236.25 ? Ans. $7.1 2 J^. 

11. If 7 barrels of flour are sufficient for a family 6 months, 
how many barrels will they require for 11 months ? 

12. At the rate of 9 yards for £5 12 s., how many yards of 
cloth can be bought for £44 16s.? Ans, 72 yds. 

13. An insolvent debtor fails for $7560, of which he is 
able to pay only $3100 ; how much will A receive, whose 
claim is $756 ? • Ans. $310. 

14. If 2 pounds of sugar cost 25 cents, and 8 pounds of 
sugar are worth 5 pounds of coffee, what will 100 pounds of 
coffee cost ? Am* $20. 

15. If the moon move 13^ 10' 35" in 1 day, iu what time 
will it perform one revolution ? 

16. If 8 J bushels of com cost $4.20, what will be the cost 
of 13J bushels at the same rate ? • Ans. $6.48. 

17. If If yards of cotton cloth cost 6| pence, how many 
yards can be bought for £10 6 s. 8 d. ? Ans. 694f yds. 

18. If 12^ cwt of iron cost $42^, how much will 48 1 cwt 
cost? j-ns. $163.50+. 

19. What quantity of tobacco can be bought for $317.23, 
if 8? lbs. cost $li ? Ans. 15 cwt 22.7-|- lbs. 

20. If loj bushels of clover seed cost $156J, how much 
can be bought for $95.75 ? Ans. 9 bu. 2 pk. 2f qt 

21. If J of a barrel of cider cost $ff, how much will | of 
a barrel cost ? Ans. $^. 

22. If a piece of land of a certain length, and 4 rods in 
breadth, contain J of an acre, how much would there be if it 
were llf rods wide ? Ans. 2 A. 28 rods. 

23. If 12^ cwt. of iron cost $42^, what will 48 J cwt cost? 
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24. A grocer has a false balance, by which 1 pound will 
weigh but 12 oz. ^ what is the real value of a barrel of sugar 
that he sells for $28 ? Ans. $21. 

25. A butcher in selling meat sells 14|} oz. for a pound ; 
how much does he cheat a customer, who buys of him to the 
amount of $30 ? Ans. $2.46 -|- . 

26. If a man clear $750 by his business in 1 yr. 6 mo., how 
much would he gain in 3 yr% 9 mo. at the same rate ? 

27. If a certain business yield $350 net profits in 10 mo., 
in what time would the same business yield $1050 profits ? 

28. B and C have each a farm ; £'s farm is worth $25 
an acre, and C's $30^ ; if in trading B values his land at $28 
an acre, what value should C put upon his ? Ans. $34.16. 

29. If I borrow $500, and keep it 1 yr. 4 mo., for how long 
time should I lend $240 as an eauivalent for the favor ? 

Ans. 2 yr. 9 mo. 10 da. 

COMPOUND PROPORTION. 

387. Compound Proportion embraces that class of ques- 
tions in which the causes, or the effects, or both, are compound. 

The required term may be a cause, or a single element of a 
cause ; or it may be an effect, or a single element of an effect. 

1. If 16 horses consume 128 bushels of oats in 50 days, 
how many bushels will 5 horses consume in 90 days ? 

STATEICENT. 
1st cause. 2d cause. Ut effect. 2d effect 

! 50 ' {90 ■■■''' '• ^ ) 
Or, 16 X 50 : 5 X 90 : : 128 : ( ) 

OPERATION. Analysis. In this ex- 

6 X 0d^ X ti^ ample the required term 

—- 72 bu. is ^6 second effect; and 

t^ X $0 the question may be read, 

If 16 horses in 50 days 
consume 128 bushels of oats, 5 horses in 90 days will consume 
how many, or (blank) bushels ? 
Note. These questions are most readily performed by cancellation* 
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2. If $480 gain $84 interest in 30 months, what sum will 
gain $21 in 15 months ? 

STATEMENT, 
lilt cauM. 2d cauae. Ist eflfect. 2d eflBaci. 



(480 . 5( ) .. 84 . 21 
I 30 ' I 15 • • ^^ • ^1 



OPERATION. Analysis. The re- 

>^g0i2O y^ 002 X jg^ quired term in this ex- 

= $240, Ans. ample is an element of 

$4 X i$ the second cause; and 

the question may be 
read, K $480 in 30 months gain $84, what principal in 15 months 
wiU gain $21 ? 

3. If 7 men dig a ditch 60 feet long, 8 feet wide, and 6 feet 
deep, in 12 days, what length of ditch can 21 mendig in 2f 
days, if it be 8 feet wide and 8 feet deep ? 



! 



STATEMENT. 

7 
12 : 




Or, 7 X 12 : 21 X f: : 60 X 8 X 6 : ( ) X 3 X 8 

OPERATION. Analysis. In 

iiX 8X$0^X$X$^ . this example the 

— — — ~ = 80 ft., Ans, required term is 

JX1^X3X»X3 the lenffih of the 



Or, 3 



8 ditch, and is an element of the 

wy second effect The question, 

as stated, will read thus : if 7 
00^ men, in 12 days, dig a ditch 60 

feet long, 8 feet wide, and 6 
3 feet deep, 21 men, in 2f days, 

will dig a ditch how many, or 
(blank) feet long, 3 feet wide, 
( ) = 80 ft., Atis. and 8 feet deep ? 

Hence we have the following 

Rule. I. Of the given terms, select those which constitute 
the causes, and those which constitute the effects, and cmrange 
them in couplets, putting ( ) in place of the required term. 



( ) 
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n. Theriy if the Hank term ( ) occur in either of the cx- 
iremes, make the product of the meizns a dividend, and the 
product of the extremes a divisor ; hut if the blank term occur 
in either mean, make the product of the extremes a dividend, 
and the prpduct of the means a divisor. 

Notes. 1. The causes must be exactly alike in the number and kind 
of their terms ; the same is true of the effects. 

2. The same preparation of the terms by reduction is to be obserred 
as in simple proportion. 



We will now solve an example according to the 
Second Method given in Simple Proportion. 

1. If 18 men can build 42 rods of wall in 16 days, how 
many men can build 28 rods in 8 days ? 

OPERATION. Analysis. We see in 

ji$^ i^^ ^^ example that all the 

ifi^ X — X = 24 men. terms appear in couplets, 

4^ P except one, which is 18 

men, and that is of the same kind as the required answer. 

Since compound proportion is made up of two or mord simple 
proportions, if this third or odd term be multiplied by the compound 
ratio, or by the simple ratio of each couplet successively, the prod- 
uct will be the required term. 

By comparing the terms of each couplet with the third term we 
may readily determine whether the answer, or term sought, will be 
greater or less than the third term ; if greater, then the ratio will be 
greater than 1, and the multiplier an improper fraction ; if less, the 
ratio will be less than 1, and the multiplier a proper fraction. 

First we will compare the terms composing the first couplet, 42 
rods and 28 rods, with the third term, 18 men. If 42 rods require 
18 men, how many men will 28 rods require ? less men ; hence the 
ratio is less than 1, and the multiplier a proper fraction, |4 ; next, 
if 16 days require 18 men, how many men will 8 days require ? 
more men ; hence the ratio is greater than 1, and the multiplier an 
improper fraction, ^. Kegarding the third term as the antecedent 
of a couplet, the consequent being the term sought, if we multiply 
this third term by the simple ratios, or by their product, we shall 
have the required term or answer, thus : 18 X ff X V = 24, as 
shown in the operation. 

2. 5 compositors, in 16 days, of 14 hours each, can compose 
20 sheets of 24 pages in each sheet, 50 lines in a page, and 
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40 letters in a line ; in how many days, of 7 hours each, will 
10 compositors compose a volume to be printed in the same 
letter, containing 40 sheets, 16 pages in a sheet, 60 lines in a 
page, and 50 letters in a line ? Ans. 32 days. 

OPERATION. 
ikyc oomp. hoars. dMets. p*ges. lines, letters. 

16X A X V X Irt X if X f » X ii= 32 days, 

BT CANCELLATION. ANALYSIS. The required term or an- 
16 8wer is to be in days ; and ire see that 

^ ' all the terms appear in pairs or eouplets. 



i0 

00 
40 



. except the 16 days, which is of the same 

^^ kind as the answer sought. 

40 We will proceed to compare the terms 

j^03 of each couplet with the 16 days. First, 

l«w if 5 compositors require 16 days, how 

. many days will 10 compositors require? 

^^ less days; hence the multiplier is the 



32 days, Ans. ' proper fraction ^, and we have 16 X A- 

Next, if 14 hours a day require 16 days, 
how many days will 7 hours a day require ? more days ; hence the 
multiplier is the improper fraction ^, and we have 16 X A X V* 
Next, if 20 sheets require 16 days, how many days will 40 sheets 
require ? more days ; hence the multiplier is thie improper fraction 
1^, and we have 16 X A X V X i^. Pursuing the same method 
with the other couplets, we obtain ike result as shown in the opera- 
tion. Hence we have the following 

Rule. L 0/ the terms composing each couplet form a 
ratio greater or less than 1, in the same manner as if the 
answer depended on those two and the third or odd term. 

II. Mvltiply the third or odd term hy these ratios successively^ 
and the product wiU he the answer sougbL 

NoTB. By the odd term is meant the one that is of the same ^d 
as the answer. 

The following examples may be solved by either of the 
given methods. 

EXAMPLES FOR PRACTICE. 

1. If 16 horses consume 128 bushels of oats in 50 days, 
how many bushels will 5 horses consume in 90 days ? 
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2. If a man travel 120 miles in 3 days when the days are 
12 hours long, in how many days of 10 hours each will he 
require to travel 360 miles ? Ans. 10^ days. 

3. If 6 laborers dig a ditch 34 yards long in 10 days, how 
many yards can 20 laborers dig in 15 days? Ans. 170 yds. 

4. If 450 tiles, each 12 inches square, will pave a cellar, 
how many tiles that are 9 inches long and 8 inches wide will 
pave the same ? Ans. 900. 

5. If it require 1200 yards of cloth J wide to clothe 500 
men, how many yards which is {■ wide* will it take to clothe 
960menp? Ans. 3291^ yds. 

6. If 8 men will mow 36 acres of grass in 9 days, of 9 
hours each day, how many men will be required to mow 48 
acres in 12 days, working 12 hours each day ? Ans. 6 men. 

7. If 4 men, in 2^ days, mow 6§^ acres of grass by work- 
ing 8^ hours a day, how many acres will 15 men mow in 3f 
days by working 9 hours a day ? Ans. 40f f acres. 

8. If, by traveling 6 hours a day at the rate of 4J miles 
an hour, a man perform a journey of 540 miles in 20 days, in 
how many days, traveling 9 hours a day at the rate of 4^ 
miles an hour, will he travel 600 miles ? Ans. 14f days. 

9. If 2^ yards of cloth If yards wide cost 83.37 J, what 
cost 36J yards, 1| yards wide? Ans. $52.79 +. 

10. If 5 men reap 52.2 acres in 6 days, how many men 
will reap 417.6 acres in 12 days ? Ans. 20 men. 

11. If 6 men dig a cellar 22.5 feet long, 17.3 feet wide, and 
10.25 feet deep, in 2.5 days, of 12.3 hours, in how many days, 
of 8.2 hours, will 9 men take to dig another, measuring 45 
feet long, 34.6 wide, and 12.3 deep?^ Ans. 12 days. 

12. If 54 men can build a fort in 24^ days, working 12j- 
hours each day, in* how many days will 75 men do the same, 
when they work but 10^ hours each day ? Ans. 21 days. 

13. If 24 men dig a trench 33f yards long, 5f wide, and 
3tJ- deep, in 189 days, working 14 hours each day, how many 
hours per day must 217 men work, to dig a trench 23 J- yards 
long, 3§ wide, and 2^ deep, in 5^ days ? Ans. 16 hours. 
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PARTNERSHIP, 

389. Partnership is a relation established between two 
or more persons in trade, by which they agree to share the 
profits and losses of business. 

390. The Partners are the individuals thus associated. 

391. Capital, or Stock, is the money or property invested 
in trade. 

39iK« A Dividend is the profit to be divided. ' 

393. An Assessment is a tax to meet losses sustained. 

CASE I. 

394. To find each partner's share of the profit or 
loss, when their capital is employed for equal periods of 
time. 

1. A and B engage in trade; A furnishes $300, and B 
$400 of the capital; they gain $182; what is each one's 
share of the profit ? 

OPERATION. Analysis. Since 

$300 the whole capital 

J4()0 employed- is $300 

+$400 = $700, it 

$700, whole stock. ig evident that A 

^%^ = ^, A»0 share of the stock. furnishes ^^ =z ^ 

Ago =z. 4, B's «« «* «« of the capital, and 

$182 X * = $78, A's ghitfe of the gain. ^ f*f = ^ j'^^® 

tf^ionv^l A^/./ eapitaL And smce 

$182 X ♦ = $104, B>. .. " « eadi man's share of 

the profit or loss will have the same ratio to the whole profit or 
loss that his share of the stock has to the whole stock, A will have 
f of the enture profit, and B |, as shown in the operation. 

We may also regard the whole capital as the Jirst cause, 
and each man's share of the capital as the second catise, the 
whole profit or loss as the Jirst effect, and each man's share of the 
profit or loss as the second effect, and solve hy proportion thus : 
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Ist cause. 


2d cause. Ist effect. 


2d effect. 




$700 


: $300 : : $182 


: ( ) 




$700 


: $400 : : $182 


■■ ( ) 


^00 


Si00^ 


7100 


400* 


( ) 


t$ji^^_ 


( ) 


t^fi^ 
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( ) = 178, A»s profit. ( ) = $104, B,g p^fit. 

Hence we have the foUowmg 

Rule. Mvkiply the whole profit or loss by the ratio of each 
man's share of the capital to the whole capital. Or, 

The whole capital is to each man's share of the capital as the 
whole profit or loss is to each marCs share of the profit or loss, 

.2 Three men trade in company; A furnishes $8000, B 
$12000, and C 20000 of the capital; their gain is $1680; 
what is each man's share ? 

Ans. A's $336; B's $504; C's $840. 

3. Three persons purchased a house for $2800, of which A 
paid $1200, B $1000, and C $600; they rented it for $224 
a year ; how much of the rent should each receive ? 

4. A nlan failed in business for $20000, and his available 
means amounted to only $13654 ; how much will two of his 
creditors respectively receive, to one of whom he owes $3060, 
and to the other $1530 ? Ans. $2089.062 ; $1044.531. 

5. Four men hired a coach for $13, to convey them to 
their respective homes, which were at distances from the place 
of starting as follows : A's 16 miles, B's 24 miles, C's 28 
miles, and I^s 36 miles; what ought each to pay? 

• ( B $3. D $4.50. 

6. A captain, mate, and 12 sailors took a prize of $2240, 
of which the captain took 14 shares, the mate 6 shares, and 
each sailor 1 share ; how much did each receive ? 

7. A cargo of com, valued at $3475.60, was entirely lost ; 
^ of it belonged to A, ^ of it to B, and the remainder to C ; 
how much was the loss of each, there being an insurance of 
$2512 ? Ans. $120.45, A's. $240.90, B's. $602.25, C's. 



j^ , A $2. C. $3.50. 
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8. Three perscms engaged in the lamber trade ; two of the 
persons furnished the capital, and the third managed the busi- 
ness ; they gained $2571.24, of which C received $6 as often 
as D $4, and E had -} as much as the other two for taking care 
of the business ; how much was each one's share of the gain ? 

Ans. $1285.62, C's. $857.08, D's. $428.54, E's. 

9. Four persons engage in the coal trade; D puts in 

$3042 capital ; they gain $7500, of which A takes $2000, B 

$2800.75, and C $1685.25 ; how much capital did A, B, and 

C put in, and how much is D's share of the gain ? 

J (A, $6000. C, $5055.75. 
^*^- j B, $8402.25. D*s gain, $1014. 

CASE n. 

39ff. To find each partner's share of the profit or 
loss when their capital is employed' for unequal periods 
of time. 

It is evident that the respective shares of profit and loss will 
depend upon two conditions, viz. : the amount of capital in- 
vested by each, and the time it is employed. 

1. Two persons form a partnership ; A puts in $450 for 
7 months, and B $300 for 9 months ; they lose $156 ; how 
much is each man's share of the loss ? 

OPERATION. Analysis. The 

$450 X 7 = $3150, A'« oapitm for l mo. use <^ $4£K) capital 

$300 X 9 = $2700, B^B « « •« for 7 months is the 

^ same as the use of 

$5850, entire " « « 7 times $450, or 

iii% = A> ^'* ^^^^ of the entile capital. ^^^ ^^^ ^ month; 

«m = A,B»« « « « « and of $300 for 9 

dh-iR/* v^ T AAj months is the same 

$156 X ^h = S84, A'a ioaa. ^ ^^^ ^^ ^^^ ^^^ 

$156 X T% = $72, B'8 « $300, or $2700 for 

1 month. The en- 
tire capital for 1 month is equivalent to $3150 -|- $2700 zz: $5850. 
If the loss, $156, he divided between the two partners, according to 
Case I, the results will be the loss of each as shown in the operation. 
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Examples of this kind may also be solved by proportion as in 
Case I, the causes being compounded of capitcU and time ; thus, 



$5850 : $3150 : : $156 : ( ) 
$5850 : $2700 : : $156 : ( ) 



( ) 



U^^"" ( ) 



fiTl00 



6 



12 



( ) = $84, A', loes. . ( ) = $72, F.10M. 

Hence the following 

Rule. Multiply each man's capital by the time it is em- 
ployed in trade, and add the products. Then multiply the 
entire profit or loss by the ratio of each product to the sum of 
the products, and the results unll be the respective shares of 
profit or loss of ea^h partner. Or, 

Multiply each mmCs capital by the time it is employed in 
trade, and regard each product as his capital, and the sum of 
the products cu the entire capital, and solve by proportion, as in 
Case I. 

EXAMPLES FOB PRACTICE. 

2. Three persons traded together; B put in $250 for 6 
months, C $975 for 8 months, and D $450 for 4 months; 
the7.gained'$825 ; how much was each man's share of the 
gain? 

3. Two merchants form a partnership for 18 months. A at 
first put in $1000, and at the end of 8 months he put in $600 
more ; B at first put in $1500, but at the end of 4 months he 
drew out $300; at the expiration of the time they found that 
they had gained $1394.64; how much was each man's share 
of the gain ? Ans. A's $715.20 ; B's $679.44. 

4. Three men took a iSeld of grain to harvest and thresh 
for j- of the crop ; A furnished 4 hands 5 days, B 3 hands 
6 days, and C 6 hands 4 days ; the whol^ crop amounted to 
372 bushels; how much was each one's share? 

5. William Gallup began trade January 1, 1856, with a 
capital of $3000, and, succeeding in business, took in M. H. 
Decker as a partner on the first day of March following, with 
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a capital of $2000 ; four months after they admit J. New- 
man SL& third partner, who put in $1800 capital; they con- 
tinue their partnership until April 1, 1858, when they find 
that $4388.80 has been gained since Jan. 1, 1656; how 

much was each one's share ? ( $2106, Gallup*s. 

Ans.] $1300, Decker's. 

( $ 982.80, Newman's. 

6. Two persons engage in partnership with a capital of 
$5600 ; A's capital was in trade 8 months, and his share of 
the profits was $560 ; B's capital was in 10 months, and his 
share of the profits was $800 ; what amount of capital had 
each in the firm ? Ans. A, $2613.33 J ; B, $2986.66§. 

7. A, B, and C, engage in trade with $1930 capital; A's 
money was in 3 months, B's 5, and Cs 7 ; they gained $117, 
which was so divided that j- of A's share was equal to J of 
B's and to ^ of Cs ; how much did each put in, and each 
gain ? (A, $700 capital ; $26 gain. 

Am. ^ B, $630 « $39 « 
$600 " $52 " 



(A, 



ANALYSIS. 

396« Analysis, in arithmetic, is the process of solving 
problems independently of set rules, by tracing the relations 
of the given numbers and the reasons of the separate steps of 
the operation according to the -special conditions of each question. 

397. In solving questions by analysis, we generally reason 
from the given number to w/wVy, or 1, and then from unity, or 
1, to the required number, 

398.' United States money is reckoned in dollars, dimes, 
cents, and mills(180),one dollar being uniformly valued in all 
the States at 100 cents ; but in most of the States money is 
sometimes s'till reckoned in pounds, shillings, and pence. 

Note. At the time of the adoption of our decimal currency by 
Congress, in 1786, the colonicU currency t or bills of credit^ issued by the 
colonies, had depreciated in value, and this depreciation; being imequal 
in the different colonies, gave rise to the different values of the State 
currencies ; and this variation continues wherever the denominations of 
shillings and pence are in use. 
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399. In New England, Indiana, \ 
Illinois, Missouri, Virginia, Eientucky, > $1 = 6 s. = 72 d. 
Tennessee, Mississippi, Texas, f 

New York, Ohio, Michigan, $1 = 8 s. = 96 d. 

New Jersey, Pennsylvania, Dela- ) 

TUT y A f $1— 78. 6d. = 90d. 

-ware, Maryland, } ^ o.v«. ^^J xx. 

South Carolina, Georgia, ...... ) $1=48. 8d.=:56d. 

Canada, Nova Scotia, )$1=58. = 60d. 

EXAMPLES FOB PRACTICE. 

1. What will be the oost of 42 bushels of oats, at 3 shillings 
per bushel, New England currency ? 

OPERATION. Analysis. Since 

I ^fP 1 bushel costs 3 shil- 

42X3=126s. ^ 3 lings, 42 bushels will 

126 -^ 6 = $21 Or, ^^^ ^2 times Ss., or 

$21, Ans. 42 X 3=1268.} and 

as 6 8. make 1 dollar 
New England currency, there are as many dollars in 126 s. as 6 is 
contained times in 126, or $21. 

2. What will 180 bushels of wheat cost at 9 s.. 4 d. per 
bashel, Pennsylvania currency ? 

operation. Analysis. Multi- 

:r002 Or, 



112 



$224: ' i^ 



i$0^ plying the number of 

OQ bushels by the price, 

and dividing by the 

^ value of 1 dollar re- 

^224 ^m duced to pence, we 
* * we have $224. Or, 

when the pence in the 
given price is an aliquot part of a shilling, the price may be reduced 
to an improp^ fraction for a multiplier, thus: 9b. 4d. =:9^b.= 
y s., the multiplier. The value of the dollar being 7 s. 6 d. = 7^ s. 
= ^t we divide by ^, as in the operation. 

3. What will be the cost of S hhd. of molasses, at 1 s« 8 d, 
per quart, Georgia currenc/ ? 



18 
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OPERATION. 

3 Analysis. In this example we fint 

^g9 reduce 3 hhd. to queirts, by multiplying 

. by 63 and 4, and then multiply by the 

^ price, either reduced to pence or to an 

'p0 15' improper fraction, and divide by the 

▼alue of 1 dollar reduced to the same 



2 



405.00 , . ^. ,, . 

denommation as the price. 



$202.50 

4. Sold 9 £urkins of butter, each containing 56 lb., at 1 s. 6 d. 
per pound, and received iA payment carpeting at 6 s. 9 d. per 
yard ; how many yards of carpeting would pay for the butter? 

OPERATION. Analysis. The operation in this is similar 

to the preceding examples, except that we di* 

Kg vide the cost of the butter by the price of a 

«»y f <48 ****** ®^ *^® article received in payment, reduced 

to the same denominational unit as the price 



112 yd. • ®^ ^ ****** ^^ *^® article sold. The result will be 
the same in whatever currency. 

5. What will 3 casks of rice cost, each weighing 185 
pounds, at 4 d. per pound, South Carolina currency ? An&. $27. 

6. How many pounds of tea, at 7 s. per pound, must be 
given for 28 lb. of butter, at 1 s. 7 d. per pound ? Ans* 6J. 

7. Bought 2 casks of Catawba wine, eac}i containing 72 
gallons, for $648, and sold it at the rate of 10 s. 6 d. per quart, 
Ohio currency ; how much was my whole gain ? Ans, $108. 

8. What will be the expense of keeping 2 horses 3 weeks 
if the expense of keeping 1 'horse 1 day be 2 s. 6 d., Canada 
currency? Anz, $21. 

9. How many days' work, at 6s. 3d. per day, most be 
given for 20 bushels of apples at 3 s. per bushel ? Ans. 9f . 

10. Bought 160 lb. of dried fruit, at Is. 6d. a pound, in 
New York, and sold it for 2 s. a pound in Philadelphia ; how 
much was my whole gain ? Am. $12.66§. 

IX. A merchant exchanged 43^ yards of cloth, worth 10 s. 
6 d. per yard, for other cloth worth 8 s. 3 d. per yard ; how 
many yards did he receive ? Am* 55^. 
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12. What will be the cost of 300 bushels of wheat at 9 s. 
4 d. per bushel, Michigan currency ? Ans. $350. 

13. If f of f of a ton of coal cost $2|, how much wiU ^ of 
6 tons cost ? 



OPERATION. 



$ 


ii^ 


x^ 


m* 


n 


00^ 



Analysis.. Since | of ^ = -Jl of a ton costs 
$2| = $i^, 1 ton will cost 28 times ^^ of $¥» 
or P^ X fl ; and f of 6 tons = ^ tons, will 
cost i^ times ff of $^=^1^* 

14. If 8 men can build a wall 20 ft. long, 6 ft. high, and 
4 ft. thick, in 12 days, working 10 hours a day, in how many 
days can 24 men build a wall 200 ft^ long, 8 ft. high, and 6 ft. 
thick, working 8 hours a day ? 

OPERATION. 

li t 10 ^00i<) $ 
. — X— X — X-T— X—X— =100da. 

m 

Analysis. Since 8 men require 12 days of 10 hours each to 
build the wall, 1 man would require 8 times 12 days of 10 hours 
each, and 10 times (12 X 8) days of 1 hour each. To build a wall 
1 ft. long would require -^ as much time as to build a wall 20 ft. 
long ; to build a wall 1 ft. high would require \ as much time as to 
build a wall 6 ft. high; to build a wall 1 ft. thick, \ as much time as 
to build a wall 4 ft. thick. Now, 24 men could build this wall in ^ 
as many days, by working 1 hour a day, as 1 man could build it, 
and in \ as many days by working 8 hours a day, as by. working 1 
hour a day ; but to build a wall 200 ft. long would require 200 times 
as many days as to build a wall 1 ft. long ; to build a wall 8 ft. high 
would require 8 times as many days as to build a wall 1 ft. high ; 
and to build a wall 6 ft. thick would require 6 times as many days 
as to build a wall 1 ft. thick. 

15. If 2 pounds of tea are worth 11 pounds of coffee, and 
3 pounds of coffee are worth 5 pounds of sugar, and 18 pounds 
of sugar are worth 21 pounds of rice, how many pounds of 
rice can be purchased with 12 pounds of tea? 



3 
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OPERATIOK. Analysis. Since 18 lb. of su- 

f^X"^ S^ ^'® equal in value to 21 lb. of 

5 rice, 1 lb. of sugar is equal to ^ 

11 of 21 lb. of rice, or |^ziz|lb. of 

^^ rice, and 5 lb. of sugar are equal 

-_i_ to 5 times J lb. of rice, or ^^ lb. ; 

3 I 385 if 3 lb. of coffee are equal to 5 lb. 

A I OQ 1 lu of sugar, or y lb. of rice, 1 lb. of 

Ans. lJ»i 10. ^g^ .g ^^ to J- of 1^ lb. of 

rice, or ^ lb., and 11 lb. of eo&e are equal to II times || lb. of 
rice, or ^ lb. ; if 2 lb.,of tea are equal to 11 lb. of coffee, or *|^ lb. 
of rice, 1 lb of tea is equal to ^ of ^^ lb. of rice, or Y^ lb., and 12 
lb. of tea are equal to 12 times ^ lb. of rice, or ^^ lb. = 128J lb. 

16. If 16 horses consume 128 bushels of oats in 50 days, 
how many bushels will 5 horses consume in 90 days ? Ans. 72. 

17. If $10^ will buy 4§ cords of wood, how many cords 
can be bought for $24| ? . Ans. 11. 

18. Gave 52 barrels of potatoes, each containing 3 bushels, 
worth 33 J cents a bushel, for 65 yards of doth ; hoW much 
was the cloth worth per yard ? Ans. $.80. 

19. K a staff 3 ft long oast a shadow 5 ft in length, what 
is the height of an object that casts a shadow of 46§ fL at the 
same time of day ? Ans. 28 fl. 

20. Three men hired a pasture for $63 ; A put in^S sheep 
7^ months, B put in 12 sheep 4^ months, and C put in 15 
sheep 6$ months ; how much must each pay ? 

21. If 7 bushels of wheat are worth 10 bushels of rye, 
and 5 bushels of rye are worth 14 bushels of oats, and 6 
bushels of oats are worth $3, how many bushels of wheat will 
$30 buy? Ans. 15. 

22. If $480 gain $84 in 30 months, what capital will gain 
$21 in 15 months ? . Ans: $240. 

23. How many yards of carpeting f of a yard wide are 
equal to 28 yards f of a yard wide? Ans. 31 J. 

24. If a footman travel 130 miles in 3 days, when the days 
are 14 hours long, in how many days of 7 hours each will he 
travel 390 miles? Ans, 18. 



. 25. If 6 men can cut 45 cords ctf wned in 3 days, how 
many cords can 8 men cut in 9 days ? Ans, 180. 

26. B's age is 1^ times the age of A^ and C's is 2^^ times 
the age of both, and the sum of their ages is 93 ; what is the 
age of each? An&, A's age, 12 yrs. 

27. If A can do as much work in 3 days as B can da iit 
4^ days,^ and B can do as mueh in d days as C in 12 dsnySf 
and C as much in 10 day? as D in 8, how many days' woi^ 
done by D are equal to 5 days* done l^ A? Ans, 8. 

28. The hour and minute hands of a watch are together at 
12 o^clock, M. ; when will they be exactly together the third 
time after this ? 

OPERATION. Analysis. Since 

12 X 1^ X 3 =z 3^ h. the minute hand pass- 

Am. 3 h. 16 mm. 21^^ sec, P. M. ^f ^^ ^^mx hand tl 

times in 12 hours, if 
both are together at 12, the minute hand will pass the hour hand 
the first time in ^ of 12 hours, or 1-^ hours ; it will pass tbe hoiur 
hand the second time in -^ of 12 hours, and the third time in ^ of 
12 hours, or 3^ hours, which would occur at 16 min. 21^ sec. 
past 3 o'clock,^ P. M. 

29. A flour merchant paid $164 for 20 barrels of flour, 
giving $9 for first quality, and $7 for second quality ; how 
many barrels were there of each ? 

OPERATION. Analysis. If all had been 

$9 X 20 = $180 ; first quality, he would have paid 

$180 $164 = $16w ^1®^» o' ^1^ ^^^^ ^^an he did 

$Q._ %7 ^2 . P*y* Every barrel of second 

T/» . r J\,-'i quaKtr made a difference of $2 

16 — 2= 8bbl., 2dq«Uitar. j^ ^j^^ ^^^^. ^ence there were 

20 — 8 — 12 bbL, iBt ** as many bairek of second qual- 

ity as $2, the difference in the 
cost of one barrel, is contained times in $16, &c. 

30. A boy bought a certain number of oranges at the rate 
of 3 for 4 cents, and as many more at the rate of 5 for 8 cents ; 
he sold them again at the rate of 3 for 8 cents, and gained on 
the whole 108 cents; how many oranges did he buy ? 
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OPERATION. Analysis. For 

t + I =H» tt -r- 2 = f|, average cort. those he bought 
I — -fl = II z= 1^ cts., grin on each. at the rate of 3for 

108 -i. ll =90, pomber of onttigee. ^ ^^^ ^^ V^^ i 

of a cent each, and 
for those he bought at the rate of 5 for 6 cents he paid f of a cent 
each } and |' -|- f = ^f cents, what he paid for 1 of each kind, 
which diyided by 2 gives ^| cents, the average price of all he bought 
He sold them at the rate of 3 for 8 cents, or | cents each ; the dif- 
ference between the average cost and the price he sold them for, or 
t — ff = If = IJ cents, is the gain on each ; and he bought as 
many oranges as the gain on one orange is contained times in the 
whole gain, &c. 

31. A man bought 10 bushels of wheat and 25 bushels of 
com for $30, and 12 bushels of wheat and 5 bushels of com 
for $20 ; how much a bushel did he give for each ? 

OPERATION. Analysis. We may divide or 

w. C. multiply either of the expressions 

iBtlflt, 10 25 $oO by such a number as will render 

2d « 12 5 $20 one ofthe commodities purchased, 

, g. I T TT" alike in both expressions. In this 

"^ example we divide the first by 5 

10 $14 to make the numbers denoting 

1 bu. W. = $1.40 the corn alike, (the same result 

1 bu. c. = $ .64 would be produced by multiply- 

ing the second by 5,) and we have 
the cost of 2 bushels of wheat and 5 bushels of corn, equal to $6. 
Subtracting this from 12 bushels of wheat and 5 bushels of com, which 
cost $20, we find the cost of 10 bushels of wheat to be $14 ; there- 
fore the cost of 1 bushel is ^ of $14, or $1.40. From any one of 
the expressions containing both wheat and com, we readily find the 
cost of 1 bushel of com to be 64 cents. 

32. A, B, and C agree to build a bam for $270. A and 
B can do the work in 16 days, B and C in 13^ days, and A 
and C in 11^ days. In how many days can all do it wofking 
together ? In how many days can each do it alone ? What 
part of the pay ought each to receive ? 
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OPERATION. 
-^ = -^f what A and B do in 1 daj, 
^ = A, •' BMdC « « 
Tfir = A. " Aa-dC « « 
•^ + A + A = H. **•* *> »• "* *"» 

2 days. 
^1 -— 2 = -^i what A, B, and C do in 1 ilay. 
1 -I- ^ =: 8|- days, time A, B,and C, wiU do the 

whole work together. 

A-Tfir = Aj l-^TiV = 20d..,C«lone. 
-A = V^;l^V\r=26|da.,A« 

•^ X Bf =1^, the part of the whole did. 

^X8f = |, " u « A« 

^X8f = |, " « « B« 



$270 X i = $120, 0'8 share. 

$270x1 = $90, A'8 « 
$270x1 = $60, B'" ** 



Analysis. Since 
A and B can do the 
v^ork in 16 days, they 
can do ^ of it in 1 
day; B and C, in 
13^ or ^ days, they 
can do -^ of it in 1 
day; A and C, in 11|^ 
or ^ days, they can 
do ^ of it in 1 day. 
Then A, B, and C, 
by working 2 days 
each, can do ^ + 

work, and by work- 
ing 1 day each they 
candoiof^,or^ 
of the work ; and it 
will take them as 
many days working 
together to do the 



whole work as ^ is contained times in 1, or 8f days. 

Now, if we take what any two of them do in 1 day from what the 
three do in 1 day, the remainder will be what the third does; we 
thus find that A does ^, B -^, and C ^. 

Next, if we denote the whole work by 1, and divide it by the part 
each does in 1 day, we have the number of days that it will take 
each to do it alone, viz. : A 26f days, B 40 days, and C 20 days. 
And each should receive such a part of $270 as would be ex- 
pressed by the part he does in 1 day, multiplied by the number of 
days he works, which will give to A $90, B $60, and C $120. 

33. If 6 oranges and 7 lemons cost 33 cents, and 12 oranges 
and 10 lemoDs cost 54 cents, what is the price of 1 of each ? 

Ans. Oranges, 2 cents; lemons, 3 cents. 

34. If an army of 1000 men have provisions for 20 days, 
at the rate of 18 oz. a day to each man, and they be reinforced 
by 600 men, upon what allowance per day must each man be 
put, that the same provisions may last 30 days ? Arts. 7^ oz. 

35. There are 54 bushels of grain in 2 bins ; and in one bin 
are 6 bushels less than ^ as much as there is in the other ; 
how many bushels in the larger bin ? An%^ 4Q« 
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36. The ram of two numbers is 30^ and their difference is 
equal to ^ of the greater number; what is the greater 
number? • Ans. 12. 

87. If A can do as much work in 2 days as C in 3 days, 
and B as much in 5 days as C in 4 days; what time wilLB 
require ta execute a piece of work which A can do in 6 
weeks ? Am^ \\\ weeis^ 

88. How many yards of eioth, f of a yard wide, will line 
86 yards \\ yards wide ? Am. 60. 

39. How many sacks of coffee, each containing 104 lbs, 
at 10 d. per pound N. Y. currency, will pay for 80 yards of 
broadcloth at $3 J per yard ? Ans, 24. 

40. A person, being asked tke time of day, replied, the time 
past noon is equal to -} of the time to midnight ; what was 
the hour ? Am. 2, P. M. 

41. A mai'ket woman bought a number of peaches at the 
rate of 2 for 1 cent, and as many more at the rate of 3 ibr 1 
cent, and sold them at the rate of 5 for 8 cents, gaining 55 
cents ; how many peaches did ^^ buy ? A/u. 300. 

42. A can build a boat in 18 days, working 10 hoars a day, 
and B can build it in ^ days, working 8 hours a day ; in how 
many days can both together build it, working 6 hours a day ? 

43. A man, after spending ^ of his money, and \ of the 
remainder, had $10 left ; how much had he at first ? 

44. If 30 men can perform apiece of wwk in II days, how 
many men can accomplish another piece of work, 4 times as 
large, in \ of the time ? Asm. ^00. 

45. If \^\ lb. of co£fee cost $3|, how much can be bought 
for $1.25? 4m. e^lb. 

46. A man engaged to i^rite for 20 days, receiying $2.50 
for- every day he labcn^d, and forfeiting $1 fW ^"setj day he 
was idle ; at the end of the time^ he received $48 ; how many 
days did he labor ? Ans. 18. 

. 47. A, B, and C can perform a piece of work in 12 hours; 
A and B can do it in 16 hours, and. A and C in 18 hours; 
whatpartof the WQrkcaiiiBaedCdoin9^hours? Am. ^ 
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4:00* AQigatibn treats of mixing or compounding two or 
more ingredients of different values. It is of two kinds — Alii- 
gatton Medial and Alligation Alternate, 

4:01 • AU^ation Medial is the process of finding the aver- 
age price or quality of a compound of several simple ingredi- 
ents whose prices or qualities are known. 

1. A miller mixes 40 bushels of rye worth 80 cents a 
bushel, and 25 bushels of corn worth 70 cents a bushel, with 
15 bushels of wheat worth $1.50 a bushel ; what is the value 
of a bushel of the mixture ? 

OPERATION. Analysis. Since 40 bushels 

80 X 40 = $32.00 of rye at 80 cents a bushel is 

70 X 25 z= 17.50 worth $32, and 25 bushels of com 

1 50 X 15 = 22 50 at 70 cents a bushel is worth 

— '- — $17.50, and 15 bushels of wheat 

80- ) 72.00 at $1.50 a bushelis worth $22.50, 

% 90 At^s therefore the entire mixture, con- 

' ' sisting of 80 bushels, is worth 

$72, and one bushel is worth ^ of $72, or 72 -^ 80 = $.90. 

Hence the following 

Rule. Divide the entire cost • or valiie of the ingredients 
hy the sum of the simples. 

£XA3{PLES FOR PRACTICE. 

2. A, wine merchant mixes 12 gallons of wine, at $1 per 
gallon, with 5 gallons of brandy worth $1.50 per gallon, and 
3 gallons of water of no value ; what is the worth of one gal- 
lon of the mixture ? Ans» $.975. 

3. An innkeeper mixed 13 gallons of water with 52 gallons 
of brandy, which cost him $1.25 per gallon ; what is the value 
of 1 gallon of the mixture, and what his profit on the sale of 
the whole at 6 J cents per gill? Ans, $1 a gallon ; $65 profit. 

4. A grocer mixed 10 pounds of sugar at 8 cts. with 12 

pounds at 9 cts. and 16 pounds at 11 cts., and sold the mixture 

at 10 cents per pound ; did he gain or lose by the sale, and 

how much? Ans, He gained 16 cts. 

18» 
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5* A grocer bought 7^ dozen of ^gs at 12 cents a dozen, 
8 dozen at lOj- cents a dozen, 9 dozen at 11 cents a dozen, 
and 10^ dozen at 10 cents a dozen. He sells them so as to 
make 50 per cent, on the cost; how much did he receive per 
dozen? Ans. 15f| cents. 

6. Bought 4 cheeses, each weighing 50 pounds, at 13 cents 
a pound ; 10, weighing 40 pounds each, at 10 cents a pound ; 
and 24, weighing 25 pounds each, at 7 cents a pound ; I sold 
the whole at an average price of 9 j- cents a pound ; how much 
was my whole gain ? Ans. $6. 

4:03* Alligation Alternate is the process of finding the 
proportional quantities to be taken of several ingredients, 
whose prices or qualities are know^n, to form a mixture of a 
required price or quality* 

CASE I. 

403. To find the proportional quantity fo be used 
of each ingredient, when the mean price or quality of 
the mixture is given. 

1. What relative quantities of timothy seed worth. $2 a 

bushel, and clover seed worth $7 a bushel, must be used to 

form a mixture worth $5 a bushel ? 

OPERATION. Analysis. Since on every in- 

f 2 I ^ I 2 > gradient used whose price or qual- 

1 7 I i I ^ ) ' ^^y ^® ^^** *^^ ^® mean rate there 

will be a gain, and on every in- 
gredient whose price or quality is greater than the mean rate 
there will be a loss, and since the gains and losses must be exactly 
equal, the relative quantities used of each should be such as repre- 
sent the unit of value. By selling one bushel of timothy seed worth 
$2, for $5, there is a gain of $3 ; and to gain $1 would require \ of 
a bushel, which we place opposite the 2. By selling one bushel of 
clover seed worth $7, for $5, there is a loss of $2 $ and to lose $1 
would require J of a bushel, which we place opposite the 7. 

In every case, to find the unit of value we must divide $1 by the 
gain or loss per bushel or pound, &c. Hence, if, every time we take 
J of a bushel of timothy seed, we take -J of a bushel of clover seed, 
the gain and loss will be exactly equal, and we shall have^ and ^ 
for ihe proportional qtcantities* 
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If we wish to express the proportional numbers in integers, we 
may reduce these fractions to a common denominator, and use their 
numerators, since fractions having a common denominator are to 
each other as their numerators. ( 80d) thus, | and ^ are equal to 
f and f , and the proportional quantities are 2 bushels of timothy 
seed to 3 bushels of clover seed. 

2. What proportions of teas worth respectively 3, 4, 7 and 
10 shillings a pound, must be taken to form a mixture worth 
6 shillings a pound ? 

OPERATION. Analysis. To preserve the 

equality of gains and losses, we 

must always compare two prices 

or simples, one greater and one 

less than the mean rate, and 

treat each pair or couplet as a 

separate example. In the given 

example we form two couplets, 

and may compare either 3 and 10, 4 and 7, or 3 and 7, 4 and 10. 

- We find that |^ of a lb. at 3 s, must be taken to gain 1 shilling, 

and ^ of a lb. at 10 s. to lose 1 shilling ; also ^ of a lb. at 4 s. to gain 

1 shilling, and 1 lb. at 7 s. to lose 1 shilling. These proportional 
numbers, obtained by comparing the two couplets, are placed in 
columns 1 and 2. If, now, we reduce the numbers in columns 1 and 

2 to a common denominator, and use their numerators, we obtain 
the integral numbers in columns 3 and 4, which, being arranged in 
column 5, give the proportional quantities to be taken of each.* 

It will be seen that in comparing the simples of any couplet, one 
of which is greater, and the other less than the mean rate, the pro- 
portional number finally obtained for either term is the difference 
between the mean rate and the other term. Thus, in comparing 3 
and 10, the proportional number of the former is 4, which is the 
difference between 10 and the mean rate 6 ; and the proportional 
number of the latter is 3, which is the difference between 3 and the 
mean rate. The same is true of every other couplet. Hence, when 
the simples and the mean rate are integers, the intermediate steps 
taken to obtain the final proportional numbers as in columns 1, 2, 3, 
and 4, may be omitted, and the same results readily found by taking 
the difference between each simple and the mean rate, and placing 
it opposite the one with which it is compared. 



* Proi; A. B. Canileld, of Oneida Conference Seminary, N. T., naed this m«thod of 
AlHKation, eeaentially, in the instruction of Us classes as early as 1846, and he watf 
doubtless the author of it. 
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From tbe fofegoing examples aad analyses we doire the foOowmg 

RuiiB. I. Write the several prices or qualities in a adwmiy 
and the mean price or quaUig efthe rndxture at the lefL 

IL Form coujdets by eompaaring amp price or qwdity kss^ 
with one that is greater them the mean rate^ placing the paaft 
which must be used to gain 1 of the mean rate opposite the less 
simpk^ and the part that must be used to lose 1 opposite the 
greater simpUy arid do the same for each simple in every couplet, 

HI. ffthe proportioned numbers are fractioncd^ they may be 
reduced to integers, and if two or more stand in the same hori- 
afontai line, they must be added; the final results wHl be the pro- 
portioned quantities required. 

NoTBS. 1. If tbe numbers in any couplet or oohunn have a com- 
non fector, it may be rejected. 

2. We may also miiltiply the numbers in any couplet or column by 
any multiplier we choose^ without affecting the equality of the gains 
and losses, and thus obtain an indefinite number of results, any one (^ 
which being taken will gxre a correct final result. 

EXAMPLES FOB PRACfTIOS. 

3. A grocer has sugars worth 10 cents, II cents, and 14 
oents per pound ; in what proportions may he miz them to 
&rm a mixture worth 12 cents per pound? 

Ans. 2 lbs. at 10 and 11 cte^, and 3 Ibs^ at 14 cts. 

4. What proportions of water at no valiiey and wine worth 
$1.20 a gallon, must be used to form a mixtnre worth 90 cents 
a gallon ? Ans. 1 gal. of water to 3 gals, of wine. 

5. A farmer had sheep worth $2, $2J, $3, and $4 per 
head ; what is ths smallest number he could sell of each, and 
lealize «a average price of $2f per head ? 

Ans. S of the 1st kind, 1 each of the 2d and 3d, and 5 of 
the 4th kind. 

6. What relative quantities of alcohol 80, 84, 87, 94, and 
96 per cent, strong must be ifsed to form a mixture 90 per ' 
Gent strong ? 

Ans. 6 of the first two kinds, four of the 8dj 3 of the 4ih, 
9iidI6ofthe5th. 
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CASE n. 

4041. When the quantity of one of the simples is 
limited. 

1. A miller has oats worth 30 cents^ corn worth 45 cents^ 
and barlej worth 84 cents per bushel ; he desires to form a 
mixture worth 60 cents per bushel, and which shall contain 40 
bushels of corn ; how many bushels of oats and barley must 
he take ? 

OPERATION. Analysis. By 

the same process 
as in Case I we 
find the propor- 
tional quantities 
of each to be 4 bushels of oats, 8 of com, and 10 of barley. But 
we wish to use 40 bushels of com, which is 5 times the propor- 
tional number 8, and to preserve the equality of gain and loss we 
must take 5 times the proportional quantity of each of the other 
simples, or 5 X 4 = 20 bushels of oats, and 5 X 10 t= 50 bushels 
of barley. Hence the following 

BuLE. Find the proportional quantities as in Case L 
Divide the given quantity hy the proportional quantity of the 
same ingredient^ and muUiply each of the other proportional 
quantities by the quotient thus obtained. 

EXAMPLES- FOR PRACTICE. 

2. A merchant has teas worth 40, 60, 75, and 90 cents per 
pound ; how many pounds of each must he use with 20 pounds 
of that worth 75 cents, to form a mixture at 80 cents. 

Ans. 20 lbs* each of the first three kinds, and 130 lbs. of 
the fourth. 

3. A farmer bought 24 sheep at $2 a head ; how many 
must he buy at $3 and $5 a head, that he may sell the whole 
at an average price of $4 a head, without loss ? 

Ans. 24 at $3, and 72 at $5. 

4. How much alcohol worth 60 cents a gallon, and how 
much water, must be mixed with 180 |2rallons of mm worth 
$1.30 a gallon, that the mixture may be worth 90 cents a 
gallon ? Ans, 60 gallons each of alo^lvol ^\A q1^«^r3&% 
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5. How many acres of land worth 35 dollars an acre must 
be add^d to a farm of 75 acres, worth $50 an acre, that the 
ayerage value may be $40 an acre ? Ans. 150 acres. 

6. A merchant mixed 80 pounds of sugar worth 6^ cents 
per pound with some worth 8^ cents and 10 cents per pound, 
80 that the mixture was worth 7J- cents per pound ; how much 
of each kind did he use ? 

CASE III. 

40S. When the quantity of the whole compound is 
limited. 

1. A grocer has sugars worth 6 cents, 7 cents, 12 cents, 
and 13 cents per pound. He wishes to make a mixture of 
120 pounds worth 10 cents a pound ; how many pounds of 
each kind must he use ? 

OPERATION. Analysis. By Case 

I we find the propor- 
tional quantities of each 
to be 3 lbs. at 6 cts., 2 
lbs. at 7 cts., 3 lbs at 12 
cts., and 4 lbs. at 13 eta. 
By adding the propor- 
tional quantities, we find 
that the mixtiure would be but 12 lbs. while the required mixture is 
120, or 10 times 12. If the whole mixture is to be 10 times as.much 
as the sum of the proportional quantities, then the quantity of eadi 
simple used must be 10 times as much as its respective proportion- 
al, which would require 30 lbs. at 6 cts., 20 lbs. at 7 cts., 30 lbs. at 
12 cts., and 40 lbs. at 13 cts. Hence we deduce the following 

Rule. I^tnd the proportional numbers as in Case L Di- 
vide the given quantity by the sum of the proportional qwrn- 
titieSy and multiply each of the proportional quantities by the 
quotient thus obtained, 

EXAMPLES FOR PRACTICE. 

2. A farmer sold 170 sheep at an average price of 14 
shillings a head ; for some he received 9 s., for some 12 s., for 
some 18 s., and for others 20 s.; how many of each did he 
sell ?. Ans, 60 at 9 s., 40 at 12 s., 20 at 18 s., and 50 at 20 s. 




i 




3 




3 


80 




i 




2 


2 


20 




i 




3 


3 


30 


* 




4 




4 
12 


40 
120 



INVOLUTION. 803 

3. A jeweler melted together, gold 16, 18, 21, and 24 
carats fine, so as to make a compound of 51 ounces 22 carats 
fine ; how much of each sort did he take ? Ans, 6 ounces 
each of the first three, and 33 ounces of the last. 

4. A man bought 210 bushels of oats, com, and wheat, and 
paid for the whole $178.50 ; for the oats he paid %, for the 
corn $|, and for the wheat $1 j- per bushel ; how many bush- 
els of each kind did he buy ? Ans, 78 bushels each of oats 
and corn, and 54 bushels of wheat. 

5. A, B, and C are under a joint contract to furnish 6000 
bushels of corn, at 48 cts. a bushel ; A's com is worth 45 cts., 
B's 51 cts., and C's 54 cts. ; how many bushels must each put 
into the mixture that the contract may be fulfilled ? 

6. One man and 3 boys received $84 for 56 days' labor; the 
man received $3 per day, and the boys $^, $f, and $lf re- 
spectively ; how many days did each labor ? Ans, The man 
16 days, and the boys 24, 4, and 12 days respectively. 

INVOLUTION. 

4-06 • A Power is the product arising from multiplying a 
number by itself, or repeating it several times as a factor; 
thus, in 2 X 2 X 2 = 8, the product, 8, is a power of 2. 

4:07. The Exponent of a power is the number denoting 
how many times the factor is repeated to produce the power, 
and is written abpye and a little to the right of the factor; thus, 
2 X 2 X 2 is written 2^, in which 3 is the exponent Exponents 
likewise give names to the powers, as will be seen in the 
following illustrations: 

3 = 8^ = 3, the first power of 3 ; 

8X3 ^ == 32 = 9, the second power of 3 

3X3X3 ' z= 33 = 27, the third power of 3. 

^OS^^ The Square of a number is its second power. 
4:09, The Cube of a number is its third power. 
4:10. Involntion is the process of raising a number to a 
given power. 
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411« A VnfiMt Ptfmris a number tiiat can be eacaody 
produced bj the iDveluticm of some number as a root ; Ihn^ 2^ 
and 32 are perfect powers, sinee 25 = & X ^^ and 32= 2 X 
2X2X2X2. 

1. Wbat is the cube of 15 ? 

OPERATION. Analtsis. We multiply 

15 X 15 X 15 = 3375. Am. ^* ^y ^^' "^* ^^ product 

by 15, and obtein 3375, 

which is the 3d power, or cube of 15, since 15 has been takea 3 

times as a factor. Hence,, we have the foUowing^ 

BuLE. MMpfy the numlier hy itself c» mantf timiUj lest 1, 
a» there are units in the exponent of the required power. 

EXAMPLES FOR PRACTICE. 

2. What is the square of 25 ? Ans. 625. 

3. What is the square of 135 ? Ans. 18225. 

4. What is the cube of 72 ? Ans. 373248. 

5. What is the 4th power of 24? Ans. 331776. 

6. Raise 7.2 to the third power. Ans. 373.248. 

7. Involve 1.06 to the 4th power. Am. 1.26247696. 

8. Involve 12 to the 5th power. Ans. .0000248832. 

9. Involve 1.0002 to the 2d power. Ans. 1.00040004. 
10, What is the cube off?. 

OPERATION. 

2 2 2 2X2X2 2^ 8 
— X-rX — = 



5 5 5 5X5X5 53 125 
It la evident from the above operation, that 
A common fraction may he raised to any power, hy raising 
each of its terms, separately, to the required power. 

11. What is the square of f ? Ans. ^. 

12. What is the cube of ^^ ? Ans. f+IJ. 

13. Baise 24^ to the 2d power. * Ans. 612^. 

EVOLUTION. 

413. A Boot is a factor repeated to produce a power ; 
thus, in the expression 5 X 5 X 5 = 125, 5 is the root from 
irliich the power, 125, is produced. 
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413* Evofaltioil is the process of extracting the root of a 
number considered as a power, and is the reverse of Involution. 

4:141 • The Badical Sign is the character, yj, which, placed 
before a number, denotes that its root is to be extracted. 

41tS« The Index of the root is the figure placed above the 
radical sign, to denote what root is to be taken. When no 
index is written, the index 2 is always understood. 

416« A Surd is the indicated root of an imperfect power. 

417. Boots are named from the corresponding powers, as 
will be seen in the following illustrations : 

The square root of 9 is 3, written -^79 = 3. 

The cube root of 27 is 3, written -^27 = 3. 

. The fourth root of 81 is 3, written -^$^81 = 3. 

4:18« Any number whatever may be considered a power 
whose root is to be extracted ; but only the perfect powers can 
have exact roots. 

« 

SQUARE BOOT. 

4tl9« The Square Boot of a number is one of the two 
equal factors that produce the number ; thus the square root 
of 49 is 7, for 7 X 7 = 49. 

4:30 • In extracting the square root, the first thing to be 
determined is the relative number of places in a given number 
and its square root The law governing this relation is exhib- 
ited in the following examples : — 

Boots. Sqaares. BooCi. Squares. 

1 1 11 

9 81 10 1,00 

99 98,01 100 1,00,00 

999 99,80,01 1000 1,00,00,00 

From these examples we perceive 

1st. That a root consisting of 1 place may have 1 or 2 
places in the square. 

2d. That in all cases the addition of 1 place to the root 
adds 2 places to the square. Hence, 
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If we point off a number into Uvo-jigure periodSy commen- 
cing at the right hand, the number of fuU periods and the left 
handfuU or partial period wiU indicate the nurnher of places 
in the square root ; the highest period answering to the highest 
figure of the root, 

4:31* !• What is the length of one side of a square plat 
containing an area of 5417 sq. fl. ? 

OPEBATION. Analysis. Since the given figure is 

54,17 I 73.6 a square, its side unll be the square root 

49 of its area, which we will proceed to com- 

— = ■ pute. Pointing off the given number, the 

140 017 2 periods show that there will be two in- 

143 429 tegral figures, tens and units, in the root. 

146.0 88.00 '^^® *®"* ®^ ^® ^^^^ must be extracted 

146 6 87 96 ^®°^ ^® ^** ^^ ^^^ hand period, 64 hun- 

'- '- dreds. The greatest square in 54 hun- 

4 dreds is 49 hundreds, the square of 7 tens ; 

we therefore write 7 tens in the root, at 
the right of the ^ven number. 
Since the entire root is to be the side of a square, let us form a 
Fig. I. square (Fig. I), the side of which is 70 feet long. 

The area of this square is 70 X 70 ==4900 sq.ft., 
which we subtract from the given number. This 
is done in the operation by subtracting the 
square number, 49, from the first period, 54, 
and to the remainder bringing down the sec- 
ond period, making the entire remainder 517. 
If we now enlarge omr square (Fig. I) by the addition of 517 
square feet, in such a manner as to preserve the square form, its . 
^ size will be that of the required square. To preserve the square 
form, the addition must be so made as to extend the square equally 
in two directions ; it will therefore be composed of 2 oblong figures 
at the sides, and a little square at the corner (Fig. 11). Now, the 
width of this addition will be the additional length to the side of the 
square, and consequently the nextfgUre in the root. To find width 
we divide square contents, or area, by length. But the length of 
one side of the little square cannot be found till the width of the 
addition be determined, because it is equal to this width. We will 
therefore add the lengths of the 2 oblong figures, and the sum will 
be sufficiently near the whole length to be used as a trial divisor. 




SQUARE BOOT. 



307 



ng.n. 



Each of the oblong %ures is equal in length to the side of the 

square first formed ; and their united length 
is 70 + 70 = 140 ft. (Fig. III). This num- 
ber is obtained in the operation by doubling 
the 7 and annexing 1 cipher, the result being 
written at the left of the dividend. Dividing 
617, the area, by 140, the approximate length, 
we obtain 3, the probable width of the addi- 
tion, and second figure of the root. Since 3 is 
also the side of the little square, we can now 

find the entire length of the addition^ or the complete divisor, which 

. is 70 + 70 + 3 = 143 (Fig. III). 
This number is found in the oper- 
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ation by adding 3 to the trial di- 
visor, and writing the result un- 
derneath. Multiplying the com- 
plete divisor, 143, by the trial 
quotient figure, 3, and subtracting 
the product from the dividend, we 
obtain another remainder of 88 square feet. With this remainder, 
for the same reason as before, we must proceed to make a new 
enlargement; and we bring down two decimal ciphers, because the 
next figure of the root, being tenths, its square will be hundredths. 
The trial divisor to obtain the width of this new enlargement, 
or the next figure in the root, will be, for the same reason as 
before, twice 73, the root already found, with one cipher annexed. 
But since the 7 has already been doubled in the operation, we have 
only to double the last figure of the complete divisor, 143, and 
annex a cipher, to obtain the new trial divisor, 146.0. Dividing, we 
bbtain .6 for the trial figure of the root ; then proceeding as before, 
we obtain 146.6 for a complete divisor, 87.96 for a product.; and 
there is still a remainder of .04. Hence, the side of the given 
square plat is 73.6 feet, nearly. From this example and analysis 
we deduce the following 

Rule. I. Point off' the given number into periods of two 
figures each, counting from units place toward the left and 
right 

II. Find the greatest square number in the left hand period, 
and write its root for the first figure in the root ; subtract the 
square number from the left hand period, and to the remainder 
bring dovm the next period for a dividend* 
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in. At the left of the dividend write twice dx first jignre of 
the root, and annex one cipher, for a trial divisor ; divide the 
dividend by the trial divisor, and write the quotient for a trial 
figure in the root. 

rV. Add the trial figure of the root to the trial divisor for a 
complete divisor ; mtdttplg the complete divisor by the trial 
figure in the root, cmd subtract the product from the dividend, 
€tnd to the remainder bring down the next period for a new 
dividend* 

V. MvMply the last figure of the last complete divisor by 2, 
and annex one cipher for a new trial divisor, with which pro- 
ceed as before. 

Notes. 1. If at any time the product be greater tJian the diTidend, 
diminish the trial figure of the root, and correct the erroneous work. 

2. If a cipher occur in the root, annex another cipher to the trial 
diyisor, and another period to the dividend, and proceed as before. 

EXAMFLB8 FOB PRACTICE. 

2. What is the square root of 406457.2516? 

OPERATION, 

40,64,57.25,16 [ 637.54, Ans. 
36 



Complete ^ 

Trial « 
Oompletfl ** 

Trial « 
Complete ** 

Trial « 
Complete ** 

NoTBS. 8. The decimal points in the work aiagr be omittsd^ care 
being taken to point off in the root according to the number of deci- 
mal periods used. 

4. The pupil will acquire greater facility, and secure greater accura- 
cy, by keeping imits of like order imder each other, and each divisor 
opposite the corresponding dividend, by the use of the lines, as shown 
in the operation. 

3. What is the square root of 576 ?- Ans. 24. 



120 
123 


464 
369 


1260 
1267 


9557 
8869 


1274.0 
1274.5 


688.25 
637.25 


1275.00 
1275.04 


51.0016 
51.0016 
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4. What is the square root of 6561 ? Ans. 81. 

5. What is the square root of 444889 ? Ans. 667. 

6. What is the square root of 994009 ? Ans. 997. 

7. What is the square root of 29855296 ? A7i8. 5464. 

8. What is the square root of 3486784401 ? Ans. 59049. 

9. What is the square root of 54819198225 ? 

T^oTE. The cipher in the trial divisor may be omitted^ and its place, 
after division, occupied by the trial root figure, thus forming in suc- 
cession only complete divisors, 

10. What is the square root of 2 ? 

2. 1 1.4142 -f , Jnsi 
1 



24 


100 
96 


281 


400 
281 


2824 


11900 
11296 


28282 


60400 
56564 



ll. Extract the square roots of tlie following numbers : 



V8 = 1.7320508 + 

V5 = 2.2860679 4- 
V6 = 2.4494897 + 



V7 = 2.6457513 + 
V8 = 2.8284271 + 
VIO = 3.1622776 + 



12. What is the square root of .00008886 ? Ans. .0094. 

13. What is the square root of .0048046721 ? Ans. .06561. 

Notes. 5. The square root of a common fraction may be obtained 
by extracting the square roots of the niunerator and denominator 
sepairately, provided the terms are perfect squares; otherwise, the 
fraction may first be reduced to a decimal. 

6. Mixed numbers may be reduced to the decimal form before ex- 
tracting the root ; or, if the denominator of the fraction is a perfect 
square, to an improper fraction. 

14. Extract the square root of ^^. Ans. f^. 

15. Extract the square root of JJ^f . Ans. J. 

16. Extract the square root of |. Ans. .816496+. 

17. Extract the square root of 17f. Ans. 4.1683 +. 
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APPLICATIONS. 

433. An Angle is the opening between two lines that 
meet each other ; thus, the two Hnes, A B and A C, meeting, 
form an angle at A. 

4:33. A Triangle is a figure having three 
sides and three angles, as A, B, C. 

434. A Bight-Ajigled Triangle is a tri- 
angle having one right angle, &s at C. 

43tS« The Base is the side on which it 
stands, as A, C. 

436. The Ferpendioular is the side 
forming a right angle with the base, as B, C. 

437. The Hypotenuse is the side opposite the right angle, 
as A, B. 

438* Those examples given below, which relate to trian- 
gles and circles, may be solved by the use of the two following 
principles, which are demonstrated in geometry. 

1st. ITie square of the hypotenuse of a right-cmgled triangle 
is equal to the sum of the squares of the other two sides, 

2d. The areas of two circles are to each other as the squares 
of their radii f diameter's, or circumferences, 

1. The two sides of a right-angled triangle are 8 and 4 
feet ; what is the length of the hypotenuse ? 

Analysis. Squaring 
OPEBATION. the two sides and add- 

8* = 9, square of one side. 

42 =: 16, square of the other side- 

• 25, square of hypotenuse. 

'v/25 = 5, Ans. 



ing, we find the sum to 
be 25 ; and since the sum 
is equal to the square of 
the hypotenuse, we ex- 
tract the square root, and 
obtain 5 feet, the hypot- 



enuse. Hence, 
To find the hypotenuse. Add the squares of the two sides, 

and extract the sqtuzre root of the sum. 

To find either of the shorter sides. SuMract the square of 

the given side from the square of the hypotenuse, and extract thfi 

square root of ike remainder. 
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EXAMPLES FOB PRACTICE. 

2. If an army of 55225 men be drawn up in the form of a 
square, how many men will there be on a side ? Ans. 235. 

3. A man has 200 yards of carpeting 1^ yards wide ; what 
is the length of one side of the square room which this carpet 
will cover ? . Ans. 45 feet. 

4. How many rods of fence will be required to inclose 10 
acres of land in the form of a square ? Ans. 160 rods. 

5. The topjof a castle is 45 yards high, and the castle is sur- 
rounded by a ditch 60 yards wide ; required the length of a 
rope that will reach from the outside of the ditch to the top 
of the castle. Ans. 75 yards. 

6. Required the height of a May-pole, which being broken 
89 feet from the top, the end struck the ground 15 feet from 
the foot. Ans. 75 feet. 

7. A ladder 40 feet long is so placed in a street, that 
without being moved at the foot, it will reach a window on 
one side 33 feet, and on the other side 21 feet, from the 
ground ; what is the breadth of the street ? Ans. 56.64 -|- ft. 

8. A ladder 52 feet long stands close against the side of a 
building ; how many feet must it be drawn out at the bottom, 
that the top may be lowered 4 feet ? Ans. 20 feet 

9. Two men start from one corner of a park one mile 
square*, and travel at the same rate. A goes by the walk 
around the park, and B takes the diagonal path to the opposite 
corner, and turns to meet B at the side. How many rods 
from the comer will the meeting take place ? Ans. 93.7 -|- rods. 

10. A room is 20 feet long, 16 feet wide, and 12 feet high ; 
what is the distance from one of the lower corners to the op- 
posite upper comer ? Ans. 28.284271 -|- feet. 

11. It requires 63.39 rods of fence to inclose a circular 
field of 2 acres; what length will be required to inclose 3 
acres in circular form ? Ans. 77.63+ rods. 

12. The radius of a certain circle is 5 feet; what will be 
the radius of another circle containing twice the area of the 
first? Ans. 7.07106 -f feet 
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CUBE ROOT. 

4130« The Cube Boot of a number is one of the three 
equal factors that produce the number. Thus, the cube root 
of 27 is 3, since 3 X 3 X 3 = 27. 

4L30* In extracting the cube root, the first thing to be 
determined is the relative number of places in a cube and its 
root. The law governing this relation is exhibited in the fol- 
lowing examples : — 



Boots. 
1 


Cubes. 

1 


Bootfl. 

1 


Cnbes. 

1 


9 

99 

999 


729 

907,299 

997,002,999 


10 

100 

1000 


1,000 

1,000,000 

1,000,000,000 



From these examples, we perceive, 

1st Tliat a root consisting of 1 place may have from 1 to 
8 places m the cube. * 

2d. That in all cases the addition of 1 place to the root 
adds three places to the cube. Hence, 

If we point off a number into three-figure periods, com- 
mencing at f^ right hand, the number of fttU periods and the 
left hand fvU or partial period will indicate the number of 
places in the cube root, the highest period answering to the 
highest figure of the root 

4L31. 1. What is the length of one side of a cubical block 
containing 413494 solid inches ? 

OPEBATION — COMMENCED. ANALYSIS. Since tiie block is a 

413494 I 74 cube, its side will be liie cube root of 

343 its solid contents, which we will pro- 

TTI^ "ZZTZZ ceed to compute. Pointing off the 

U700 70494 given number, the two pen^Kfe show 

that there will be two figures, tens and 
units, in the root. The tens of the root must be extracted from the 
first period, 413 thousands. The greatest cube in 413 thousands is 
343 thousands, the cube of 7 tens ; we therefore write 7 tens in the 
root at the right of the given number. 
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Since the entice root is to be tlie side of a cube, let us fmrn a 
cubical block (Fig. I), the side 
of which is 70 inches in length. 
The contents of this cube are 
70 X 70 X 70 = 343,000 solid 
inches, which we subtract from 
the given number. This is done 
in the operation hy Bubtracting 
the cube number, 343, from the 
first period, 413, and to the re- 
mainder bringing down the eeo- 
- oud period, making the entire 
remainder 70494. 
If we now enlarge our cubical 
block, (F%. I), by the addition of 70494 solid inches, in such a 
' manner aa to preserve the cubical form, its size will be that t^ 
the required block. To preserve the cubical form, the addition 
must be made upon three adjacent sides or faces. The addition 
will therefore be composed of 3 Sat blocks to cover the 3 fhces, 
(Fig. II) ; 3 oblong blocks to fill the vacancies at tlie edges, 
(Fig. Ill) ; and 1 small cubical block to fill the vacancy at the cor- 
ner, (Fig. IV). Now, the tkichiegg of this enlargement will be the 
additional laigth of the side of the cube, and, consequently, the 
Bccond figure m {h« root. To find thiehtest, we may divide solid 
"b- II- contents by gurfaee, or area. 

But the area of the 3 oblong 
blocks and little cube cannot 
be found till the thickness of 
the addition be determined, be- 
cause their common breadti) is 
equal to this thickness. We will 
therefore find the area of the 
three flat blocks, which is suffi- 
rfently near the whole area to be 
used as a trial divisor. As these 
are each equal in length and 
breadth to the side of the cube 
whose faces they cover, the whole 
area of the three is 70 X 70 X 
8 ^ W700 square inches. This number is obtained in the operation 
by annexing 2 ciphers to three times the square of 7 ; the result 
being written at the left hand of the dividend. Dividing, we obtam 
14 




ngin. 




O PEKATION — CONTHnfED. 



I. II. 



S43 



4, tha probaUe tbii^iMw of the addition, and oecond figure of ths 
root. With tkii assumed figure, 
we will complete our divisor by 
adding the area of the 4 blocks, 
before undetemiiDed. The 3 ob- 
long blocks are each TO inches 
long ; and the )itt]e cube, bnng 
equal in each of its dimensioas 
to the thickness of the addition, 
must be 4 inches long. Hence, 
their united length is TO -|- TO 
+ 70 + 4^214. Thisnumber 
is obtained in the operation hj 
multiplpng the 7 by 3, and an- 
nexing the 4 to the product, the 
result being written in column 
I, on the next line below the 
trial dirisor. Hultiplying 214, 
the length, by 4, tb.e common 
413494_[7£ width, we obtain 8S6, the aiM of 
the foiir blocks, whieli added to 
14700, the trial divisor, makes 
19356, the complete dtvitor ; and 
multiplying this by4,Ute second 
8270.000 figure in the root, and aubtract- 
ing the product from the di»i- 

B^,,-,,^ dend, wo obtain a remainder of 

^^ ^v^^ 8270 solid inches. Witbtbiete- 

j^ ^"^^ munder, for the same reason as 

^-^C^ J!^>\^ before, we must proceed to make 

^ ^ ^^ jm a new enlargement. But wnce 

^^^UH ve have already two figures in 
^^^^UMm ^^ j^^^i^ answering to the two 
^^^^^^^^B periods of the^ given numbo', 
^^^^^^^H| the next figure of the root must 
^^^^ ^^^^^^^^1 be a de(»mal ; and we therefore 

^^HF ^^^^^^^^H ftnnex to the remainder a period 

^HV ^^^^^^I^P of three decimal ciphers, mak- 

^ ^^^^^^ ing 8270.000 for a new dividend. 

H|^^^ The trial liiTisoi to obtain the 

~~;^^ thickness of this second enlaige- 

ment, or the next figure of the root, will be the area of three new flat 
Uocka to coTer the thiee sidea of the cube already formed; and thii 



14700 70494 
214 856 1 15556 62224 



ng.IT. 
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surface, (Fig. IV,) is composed of 1 face of each of the flat blocks 
already used, 2 faces of each of the oblong blocks, and 3 faces of 
the little cube. But we have in the complete divisor, 15556, 1 
face of each of the flat blocks, oblong blocks, and little cube ; 
and in the correction of the trial divisor, 856, 1 face of each of 
the oblong blocks and of the little cube; and in the square of 
the last root figure, 16, a third face of the little cube. Hence, 16 
4- 856 + 15556 = 16428, the significant figures of the new trial 

divisor. This 

OPERATION — CONTINUED. 

413494 I 74.5 
I. 11. 343 



214 



856 



14700 
15556 



70494 
62224 



222.5 111.25 



1642800 8270.000 
16539.25 8269.625 



.375 



number is ob- 
tained in the 
operation by 
adding the 
square of the 
last root fig- 
ure mentally, 
and combin- 
ing units of 
like order. 



thus : 16, 6, and 6 are 28, and we write the unit figure in the new 
trial divisor ; then 2 to carry ^ and 5 and 5 are 12, &c. We annex 
2 ciphers to this trial divisor, as to the former, and dividing, obtain 
5, the third figure in the root. To complete the second trial di- 
visor, after the manner of the first, the correction may be found by 
annexing .5 to 3 times the former figures, 74, and multipl}'ing this 
number by .5. But as we have, in column I, 3 times 7, with 4 
annexed, or 214, we need only multiply the last figure,' 4, by 3, 
and annex .5, making 222.5, which multiplied by .5 gives 111.25, 
the correction required. Then we obtain the complete divisor, 
16539.25, the product, 8269.625, and the remainder, .375, in the 
manner shown by the former steps. From this example and analysis 
we deduce the following 

Rule. I. Point off the given number into periods of three 
figures each^ counting from units' place toward the left and right. 

II. Find the greatest cube that does not exceed the left hand 
period, and write its root for the first figure in the required 
root ; subtract the cube from the left hand period, and to the 
remainder bring down the next period for a dividend, 

III. At the left of the dividend write three times the square 
of the first figure of the root, and annex two ciphers, for a trial 
divisor ; divide the dividend by the trial divisor, and write the 
quotient for a trial figure in the root. 
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IV. Annex the trial figwrt to three times the farmer figure^ 
and write the result in a column marked I, one line below the 
trial divisor ; multiply this term by the trial figure, and write 
the product on the same line in a column marked II ; add this 
term as a correction to the trial divisor, and the result will be 
the complete divisor, 

V. Multiply the complete divisor by the trial figure, and 
subtract the product from the dividend, and to the remainder 
bring down the next period for a new dividend, 

VL Add the square of the last figure of the root, the last 
term in column II, and the complete divisor together, and annex 
two ciphers, for a new tried divisor ; with which obtain an- 
other trial figure in the root. 

VII. Multiply the unit figure of the last term in column I 
by 3, and annex the tried figure of the root for the next term 
of column I ; multiply this result by the trial figure of the root 
for the next term of column II ; add this term to the trial 
divisor for a complete divisor^ with which proceed as before. 

Notes. 1. If at any time the product be greater than the dividend, 
diminish the trial figure of the root, and correct the erroneous work. 

2. If a cipher occur in the root, annex two more ciphers to the 
trial divisor, and another period to the dividend ; then proceed as be- 
fore with column I, annexing both cipher and trial figure. 

EXAMPLES FOB PRACTICE. 

1. What is the cube root of 79.112 ? 

OPERATION. 

79.112 I 4.2928 + ,J«5. 





244 


64. 


122 


4800 15112 
5044 10088 


1269 


11421 


529200 5024000 
540621 4865589 


12872 


25744 


55212300 158411000 
55238044 110476088 


128768 


1030144 


5526379200 47934912000 
5527409344 44219274752 



3714637248 rem. 
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2. What is the cube root of 84604519? Ans. 439. 

3. What is the cube root of 2357947691 ? Am. 1331. 

4. What is the cube root of 10963240788375 ? Ans. 22215. 

5. What is the cube root of 270671777032189896 ? 

A)is. 646866. 

6. Whatis the cube root of .091125? Ans. .45. 

7. What is the cube root of .000529475129 ? Ans. .0809. 

8. What is the approximate cube of root of .008649 ? 

Ans. .2054 -f. 

Extract the cube roots of the following numbers : — 
^2 z= 1.259921+ ^5 = 1.709975-f 



-^3 = 1.442249-f 
-^4 = 1.587401+ 



-^6 = 1.817120+ 
-^7 = 1.912931+ 



APPLICATIONS IN CUBE ROOT. 

1. What is the length of one side of a cistern of cubical 
form, containing 1331 solid feet? Ans. 11 feet. 

2. The pedestal of a certain monument is a square block of 
granite, containing 373248 solid inches; what is the length 
of one of its sides? Ans. 6 feet. 

3. A cubical box contains 474552 solid inches ; what is 
the area of one of its sides ? Ans. 42^ sq. ft. 

4. How much paper will be required to make a cubical 
box which shall contain f J of a solid foot ? Ans. f of a yard. 

5. A man wishes to make a bin to contain 125 bushels, of 
equal width and depth, and length double the width ; what 
must be its dimensions ? Ans* Width and depth, 51.223 + 
inches ; length, 102.446 + inches. 

Note. Spheres are to each other as the cubes of their diameters or 
circumferences. 

6. There are two spheres whose solid contents are to each 
other as 27 to 343 ; what is the ratio of their diameters ? 

Analysis. Since spheres are to each other as the cubes of their 
diameters, the diameters will be to each other as the cube roots of 
the spheres ; and 4/27 = 3, 5^343 = 7 ; hence the diameters required 
are as 3 to 7. 
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7. The diameter of a sphere containing 1 solid foot is 14.9 
inches ; what is the diameter of a sphere containing 2 solid 
feet? Ans, 18.7 + inches. 

8. If a cable measuring 4 inches in circumference support 
a weight of 1800 pounds, what must be the circumference of 
a cable that will support d515| pounds ? Ans. 5 inches. 

ARrrHMEnCAL PROGRESSION. 

433. An Arithmetioal FrogrMsiony or Series^ is a series 
of numbers increasing or decreasing by a common difference. 
Thus, 3, 5, 9, 11, &c., is an arithmetical profession with an 
ascending series, and 13, 10, 7, 4, &c, is an arithmetical pro- 
gression with a descending series. 

4:33. The Terms of. a series are the numbers of which it 
is composed. 

434. The Extremes are the first and last terms. 
43«S. The 'Means are the intermediate terms. 

436. The Common Diffidence is the difference between 
any two adjacent terms. 

437. There are Jive parts in an arithmetical series, any 
three of which being given, the other two may be found. 
They are as follows : the first term, last term^ common differ- 
ence, number of terms, and sum ofaU the terms. 

CASE I. 

438* To find the last term when the first term, 
common difference, and number of terms are given. 

Let 2 be the first term of an ascending series, and 3 the 
common difference ; then the series will be written, 2, 5, 8, 11, 
14, or analyzed thus : 2, 2 + 3, 2 + 3-f3, 2 + 3 + 3 + 3, 
2 + 3 + 3 + 3 + 3. 

Here we see that, in an ascending series, we obtain the 
second term by adding the common difierence once to the first 
term ; the third term, by adding the common difference twice 
to the first term; and, in general, we obtain any term by 
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adding the common difference as many times to the first term 
as there are terms less one. 

Note. The analysis for a descending series would be similar. 
Hence, 

HuLifi. Multiply the common difference hy the number of 
terms less one, and add the prodttet to the first term, if the 
series he ascending, and subtract it if the series be descending. 

EXAMPLES. 

1. The first term of an ascending series is 4, the common 
difference 3, and the number of terms 19 ; what is the last 
term? Ans. 58. 

2. What is the 13th term of a descending series whose first 
term is 75, and common difference 5 ? Ans. 15. 

3. A hoy bought 18 hens, paying 2 cents for the first, 5 
cents for the second, and 8 cents for the third, in arithmetical 
progression ; what did he pay for the last hen ? 

4. What is the 40th term of the series j^, f , 1, 1 j, &c. ? 

Ans. 10 J. 

5. A man travels 9 days ; the first day he goes 20 miles, 
the second 25 miles, increasing 5 miles each day; how far 
does he travel the last day of his journey ? Ans. 60 miles. 

6. What is the amount of $100, at 7 per cent, for 45 
years ? . $100 + $7 X 45 = $415, Ans. 

CASE n. 

439* To find the common difference when the 
extremes and number of terms are given. 

Referring to the series, 2, 5, 8, 11, 14, analyzed in 438, 
we readily see that, by subtracting the first term from any 
term, we have lefl the common difference taken as many times 
as there are terms less one ; thus, by taking away 2 in the 
fiflh term, 2+3 + 3 + 3-|-3, we have 3 taken 4 times. 
Hence, 

BuLE. Ditnde the difference of the extremes hy the number 
of terms less one. 
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EXAMPLES. 

1. The first term is 2, the last term is 17, and the number 
of terms is 6 ; what is the common difference ? Ana, 3. 

2. A man has seven children, whose ages are in arithmetical 
progression; the youngest is 2 years old, and the eldest 14; 
what is the common difference of their ages ? Ans. 2 years. 

3. The extremes of an arithmetical series are 1 and 50;^, 
and the number of terms is 34 ; what is the common difference ? 

4. An invalid commenced to walk for exercise, increasing 
the distance daily by a common difference ; the first day he 
walked 3 miles, and the 14th day 9^ miles ; how many miles 
did he walk each day ? 

Note. When we have found the common difference we may add it 
once, twice, ftc, to the first term, and we have the series, and conse- 
quently the means, 

Ans. 3, 3^, 4> 4^, 5, 5|, &c 

CASE III. 

440. To find the number of terms when the ex- 
tremes and common difference are given. 

Examining the series, 2, 5, 8, 11, 14, analyzed in 438 ^ 
we also see that after taking away the Jirst term from any 
term, we have lefl the common difference taken as many 
times as the number of terms, less 1. Hence, 

Rule. Divide the difference of the extreme hy the common 
difference^ <xnd add 1 to the quot^enL 

examples. 

1. The extremes are 7 and 43, and the common difference 
is 4 ; what is the number of terms ? Ans. 10. 

2. The first term is 2^, the last term is 40, and the common 
difference is 1^ ; what is the number of terms ? Ans. 6. 

3. A laborer agreed to build a fence on the following con- 
ditions: for the first rod he was to have 6 cents, with an 
increase of 4 cents on each successive rod ; the last rod came 
to 226 cents ; how many rods did he build ? Am. 56 rods. 
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CASE IT. 

441. To find the sum of all the terms when the 
extremes and number of terms are given. 

To deduce a rule for finding the sum of all the terTns, we 
will take the series 2, 5, 8, 11, 14, writing it under itself in an 
inverse order, and add each term ; thus, 

2-|- 5-j- 8 + 11 + 14=40, once the sum. 
14-1-11+ 8+5+ 2 = 40, " " " 
16 + 16 + 16 + 16 + 16 = 80, twice the sum. 

Here we perceive that 16, the sum of the extremes, multi- 
plied by 5, the number of terms, equak 80, which is twice the 
sum of the series. Dividing 80 by 2 gives 40, which is the 
sum required. Hence, 

Rule. Multiply the sum of the extremes hy the number of 
terms, and divide the product hy 2. 

EXAMPLES. 

1. The extremes are 5 and 32, and the number of terms 12 \ 
what is the sum of all the terms ? Atis. 222. 

2. How many strokes does a common clock make in 12 
hours ? Ans. 78 strokes. 

3. What debt can be discharged in a year by weekly pay- 
ments in arithmetical progression, the first being $24, and the 
last $1224? . Ans. $32448. 

4. Suppose 100 apples were placed in a line 2 yards apart, 
and a basket 2 yards from the first apple ; how far would a 
boy travel to gather them up singly, and return with each 
separately to the basket ? Ans, 20200 yards. 

GEOMETRICAL PROGRESSION. 

442. A Geometrical Progression is a series of numbers 

increasing or decreasing by a constant multiplier. 

When the multiplier is greater than a unit, the series is 

14* 
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ascending \ thus, 2, 6, 18, 54, 162, is an ascending series, in 
which 3 is the maltiplier. 

When the multiplier is less than a unit, the series is descend" 
ing; thus, 162, 54, 18, 6, 2, is a descending series, in which j 
is the multiplier. 

4:43. The Batio is the constant multiplier. 

4:44. In every geometrical progression there are five 
parts to be considered, any three of which being given, the 
other two may be determined. They are as follows : The^r*^ 
term J last term, ratio j number of terms, and the sum of all the 
terms. 

The first and last terms are the extremes, and the intenne- 
diate terms are the means. 

CASE I. 

445. To find any term, the first term, the ratio, 
and number of terms being given. 

The first term is supposed to exist independently of the 
ratio. Using the ratio once as a factor, we have the second 
terra; using it tunce, or its second power, we have the third 
term ; using it three times, or its third power, we have the 
fourth term ; and, in general, the power of the ratio in any 
term is one less than the number of the term. The ascending 
series, 2, 6, 18, 54, may be analyzed thus: 2, 2 X 3, 2 X 
3X3, 2X3X3X3. 

In this illustration we see that 

1st term, 2, is independent of the ratio. 

2d " 6 = 2 X 3 = the first term into the 1st power of 
the ratio. 

3d term, 18 = 2 X 3^ = the first term into the 2d power 
of the ratio. 

4th term, 54 = 2 X 3 ^ = tlie first term into the 3d power 
of the ratio. Hence 

KuLE. Multiply the first term by that power of the ratio 
denoted by the number oftermA less 1. 
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1. The first term of a geometrical series is 4, the ratio id 3 ; 
what is the 9th term ? Ans. 4 X S^ = 26244. 

2. The first term is 1024, the ratio ^, and the number of 
terms 8 ; what is the last term ? An9» ^. 

3. A boy bought 9 oranges, agreeing to pay 1 mill for the 
first orange, 2 milk for the second, and so on ; what did the 
last orange cost him ? Ans. $.256. 

4. The first term is 7, the ratio f , and the number of terms 
7 ; what is the last term ? Ans. x^inr* 

5. What is the amount of $1 at compound interest for 5 
years, at 7 per cent, per annum ? Ans. $1.40255 -f-** 

Note. In the aboye example the firgt tenn is $1, the ri^ Ib $1.07, 
and the number of tenns is 6. 

6. A drover bought 7 oxen, agreeing to pay $3 for the first 
ox, $9 for the second, $27 for the third, and so on ; what did 
the last ox eost him ? Ans. $2187. 

CASE II. 

4:46. To find the siun of all the terms, the ej:* 
tremes and ratio being given. 

If we take the series 2, 8, 32, 128, 512, in which the rati0 
is 4, multiply each term by the ratio, and add the terms thus 
multiplied, we shall have 

8 + 32 + 128 + 612 + 2048 = 2728 = {^; (JX^Si""" 

But 2 + 8 + 32 + 128 + 512= 682 = | S^^^^V""" ""^ "** 

Hence, by subtracting, we get 2048 - 2 = 2046 = { ^^^^^T" 

Dividing by 3, the ratio less one, 2(H6-^3=682={2nerms.~" "^ *** 

The subtraction is performed by taking the lower line or 
series from the upper. All the terms cancel except 2048 and 
2. Taking their difference, which is 3 times the sum, and di^ 
Tiding by 3, the ratio less one, we must have the sum of all 
the terms* Hence . 
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Rule. Multiply the greater extreme by the ratio, subtract 
the kss extrevne from the product, and divide the remainder 
by the ratio less 1. 

NoTB. Let every deereating series be inyerted, and the first tenn 
called the last ; then the ratio will be greaier than a unit. If the series 
be tf|^nifo, 1^ first term is a cipher. 

EXAMPLES. 

1. The first term is 2, the last term 512, and the ratio 3 ; 
what is the sum of all the terms ? Ans. 767. 

2. The first term is 4, the last term is 262144, and the 
ratio is 4 ; what is the sum of the series ? Ans* 349524. 

. 3. The first term of a descending series is 162, the last 
term 2, and the ratio ^ ; what is the sum ? Ans. 242. 

4. What is the value of \,.^, yj^) &c, to infinity ? Ans. j-. 

NoTB. In the following examples we first find the kut term by the 
Rule under Case I. 

5. What yearly debt can be discharged by monthly pay- 
ments, the first being $2, the second $6, and the third $18, 
and so on, in geometrical progression ? Ans. $53144Q. 

6. If a grain of wheat produce 7 grains, and these be sown 
the second year, each yielding the same increase, how many 
bushels will be produced at this rate in 12 years, if 1000 grains 
make a pint? Ana, 36045 bu. Hpt. 

7. Six persons of the Morse family came to this country 
200 years ago; suppose that their number has doubled every 
20 years since, what would be their number now ? 

Note. The other cases in Progression will be found in the Higher 
Arithmetic. 
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1. One half the sum of two numbers is 800, and one half the 
difierence of the same numbers is 200 ; what are the numbers ? 

Ans, 1000 and 600. 

2. What number is that to which, if you add | of A of itself, 
the sum will be 61 ? Ana. 55. 

3. What part of a day is 3 h. 21 min. 15 sec. ? Ans. ^^. 
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4. A commission merchant received 70 bags of wbeat, each con- 
taining 3 bu. 3 pk. 3 qt. ; how many bushels did he receive P 

5. Four men, A, B, C, and B, are in possession of $1100; A 
has a certain sum, B has twice as much as A, C has $300, and D 
has (200 more than C ; how many dollars has A ? Ans, $100. 

6k At a certain election, 3000 votes were cast for three candi- 
dates, A, B, and C ; B had 200 more votes than A, and C had 800 
more than B ; how many votes were cast for A ? An8. 600. 

7. What part of 17^ IS 3J ? ^ Ans, ^J. 

8. The difference between ^ and f of a number is 10 ; what is 
the number ? Ans. 560. 

9. A merchant bought a hogshead of nun for $28.35 ; how 
much water must be added to reduce the first cost to 35 cents per 
gallon ? Ans. 18 gal. 

10. A and B traded with equal sums of money ; A gained a sum 
equal to \ of his stock ; B lost $200, and then he had 4 as much as 
A ; how much was the original stock of each P Ans, $500. 

11. A fanner sold 17 bushels of barley, and 13 bushels of wheat, 
for $31.55 ; he received for the wheat 35 cents a bushel more than 
for the barley ; what was the price of each per bushel ? 

Ans. Barley, $.90; wheat, $1.25. 

12. What is the interval of time between March 20, 21 minutes 
past 3 o'clock, P. M., and April 11th, 5 minutes past 7 o'clock, 
A. M. P Ans. 21 da. 15 h. 44 min. 

13. What o'clock is it when the time from noon is A^of the 
time to midnight P Ans. 5 o'clock 24 min. T. M. 

14. What IS the least number of gallons of wine that can be 
shipped in hogsheads, tierces, or barrels, just filling the vessels, 
witnout deficit or excess ? Ans. 126 gal. 

15. A fefryman has four boats ; one will carry 8 barrels, another 
9, another 15, and another 16 ; what is the smallest number of bar- 
rels that wiU make full freight for either one of the boats P Ans, 720. 

16. A and B have the same income ; A saves \ of his, but B, 
hf spending $30 a year more than A, at the end of four years finds 
hunself $40 in dent; what is their income, and how much does 
each spend a year P C Income, $160. 

Ans. < A spends $140. 
C B spends $170. 

17. If a load of plaster weighing 1825 pounds cost $2.19, how 

much is that per ton of 2000 pounds P Ans. $2.40. 

18. ----- - -- 

the cost 

19. 
to lend me $1000 to Balance the favor P 

20. Bought railroad stock to the amount of $2356.80, and found 
that the sum invested was 40 per cent of what I had left ; what 
sum had I at first P / Ans. $8248.80. 

21. 20 per cent of f of a number is what per cent of f of it P 

Ans. 12^. 
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22. Divide a prize of $10200 among 60 privatefl, 6 subaltern 
officers, 3 lieutenants, and a commander, giving to each subaltern 
double the share of a private, each lieutenant 3 times as much as 
the subaltern, and to tne commander double that of a lieutenant ; 
how much is each man's share ? Ana^ Com. $1200 ; eaeh man, (lOOi 

23. A is 51 miles in advance of B, who is in pursuit of him ; A 
travels 16 miles per hour, and B 19 ; in how mimy hours will B 
overtake A .^ 

24. How much wool, at 20, 30, and 54 cents per pound, must be 
mixed with 95 pounds at 50 cents* to make the whole mixture 
worth 40 cents per pound ? 

Am. 133 lb. at 20 ; 95 lb. at 30 ; 190 lb. at 54 cents. 

25. If 240 bushels of wheat are purchased at the rate of 18 
bushels for $22^, and sold at the rate of 22^ bushels for $33.75, 
what is the profit on the whole ? Ans, $60. 

26. My horse, wagon, and harness together are worth $169 ; the 
wagon is worth 4 times the harness, and the horse is worth double 
the wagon j what is the value of each P C Horse, $104. 

Ans. < Wagon, $ 52. 
^ Harness, $ 13. 

27. The shadow of a tree measures 42 feet ; a staff 40 inches in 
length casts a shadow 18 inches at the same time; what is the 
height of the tree ? Ana. 934 ft. 

28. If a piece of land 40 rods long and 4 rods wide ma&e an 
acre, how wide must it be to contain the same if it be but 25 rods 
long P Ans, 6f rods. 

29. A, B, and C are employed to do a piece of work for $26.45 ; 
A and B together are supposed to do f of it, A and C ^, and B 
and C 14, and paid proportionally ; how much must each receive P 

30. If 12 oimces of wool make 21 yards of doth that is 6 quar- 
ters wide, how manv pounds of wool will it take for 150 yards of 
cloth 4 (quarters wiaeP 

31. Six persons. A, B, C, B, E, and F, are to share among them 
$6300 : A is to have \ of it, B^, C f , D is to have as much as A 
and C together, and the remainder is to be divided between £ and 
F in the proportion of 3 to 5 ; how much does each one receive P 

32. What is the amount of $200 for 8 years at 6 per cent, com- 
pound interest ? ^ ^ Ans. $318,769. 

33. A garrison, consisting of 360 men« was provisioned for 6 
months ; but at the end of 5 months they dismissed so many of the. 
men that the remaining provision lasted ^ months longer; how 
many men were sent away P 

34. A farmer sold 17 bushels of barley and 13 bushels of wheat 
for $31.55, the wheat at 35 cents a busnel more than the barley; 
what was the price of each per bushel P 

Ans. Barley, $.90 ; wheat, $1.25. 

35. Paid $148,352 for 9728 feet of pine lumber ; how much was 
that per thousand? 
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36. Comparing^ two numbers, 483 was found to be their least 
eommon multiple, and 23 their greatest common divisor ; what 
were the numbers compared ? Ans, 69 and 161. 

37. Eight workmen, laboring 7 hours a day for 15 days, were 
able to execute |^ of a job ; in how many days can they complete the 
residue, by working 9 hours a day, if 4 workmen are added to their 
number P Ans. 15{^ days. 

38. If a hall 36 feet long and 9 feet wide require 36 yards of 
carpeting 1 yard wide to cover the floor, how many yards 1^ yards 
wioe will cover a floor 60 feet long and 27 feet wiae r 

Ana, 144 yards. 

39. A, B, and C traded in company ; A put in $1 as often as B 
put in $3, and B put in $2 as often as C put in $5 ; B's money was 
m twice as long as C's, and A's twice as long as B's ; they gained 
$52.50 ; how much was each man's share of the gain ? C A% (12. 

An8.7B\ $18. 
(C's, $22.50. 

40. A and B found a watch wordi $45, and agreed to divide the 

value of it in the ratio of f to ^ ; how much was each one's share ? 

. S $20, A's. 
jlns. ^ JJ25, B's. 

41. A man received $33.25 interest on a sum of money, loaned 
5 years previous, at 7 per cent. ; what was the sum lent P 

Ans. $95. 

42. The diameter of a ball weij^hing 32 pounds is 6 inches; 
what is the diameter of a ball weighmg 4 pounds P Ans. 3 inches. 

43. Divide $360 in the proporUon of 2, 3, and 4. 

Ans. 80, 120, 160. 

44. If by working 6f hours a day a man can accomplish a job in 
12^ days, bow many days will be required if he work 8^ hours per 
day P Ans, 9^ days. 

45. An open court contains 40 square yards ; how many stones, 
9 inches square, will be required to pave it P Ans, 640. 

46. A drover paid $76 for calves and sheep, paying $3 for calves, 
and $2 for sheep ; he sold \ of his calves and | of his sheep for 
$23, and in so aoing lost 8 per cent, on their cost ; how many of 
each did he purchase P Ans. 12 calves ; 20 sheep. 

47. If a cistern, 17^ feet long, 10^ broad, and 13 deep, hold 546 
barrels, how manv barrels will tnat astern hold that is 16 feet long, 
7 broad, and 15 deep P Ans. 384 bbls. 

48. If 12 men, working 9 hours a day, for 154 days, were able to 
execute f of a lob, how many men may be withorawn, and the resi- 
due be miishea in 15 days more, if the laborers are employed only 
7 hours a day P Ana. 4 men. 

49. A general formed his men into a square, that is, an equal 
number in rank and file, and found that he had 59 men over ; and 
increasing the number in both rank and file by 1 man, he wanted 84 
men to complete the square ; how many men had he P Ana. 5100. 



328 FBOSOSGUons examples. 

60. BoTJg^ht wheat at $1.50 per bushel, corn at $.75 per bushel, 
and barley at $.60 per bushel ; the wheat cost twice as much as the 
com, and the corn twice as much as the barley ; of the sum paid, 
$243 and i of the whole was for wheat, and $153 and ^ oi the 
whole was for the com ; how many bushels of grain did I purchase ? 

Ans. 766. 

51. Divide $630 among 3 persons, so that the second shall have 
^ as much as the first, and tne third ^ as much as the other two ; 
what is the share of each ? T 1st, $240. 

Ans,22d., $180. 
^3d, $210. 

52. Bought a hogshead of molasses for $28, and 7 gallons 
leaked out ; at what rate per gallon must the remainder be sold to 
gain 20 per cent. ? 

53. 20 per cent, of ^ of a number is how many per cent of 2 
times I of 14 times the number ? Ans. 1^, 

54. B and C, trading together, find their stock to be worth $3500, 

of which C owns $2100 ; Qiey have gained 40 per cent on their first 

capital ; -what did each put in ? . 5 ^^ $1500. 

jins. ^ ^^ jjQ^ 

55. If the ridge of a building be 8 feet above the beams, and the 
building be 32 feet wide, what must be the length of rafters P 

56. If 12 workmen, in 12 days, working 12 hours a day, can 
make up 75 yards of cloth, f of a yard wide, mto articles of clothing : 
how many yards, 1 yard wide, can be made up into like articles, by 
10 men, working 9 days, 8 hours each day P Ans. 23-^. 

57. A grocer sells a farmer 100 pounds of sugar, at 12 cents a 
pound, and makes a profit of 9 per cent. ; the farmer sells him 100 
pounds of beef, at 6 cents a poimd, and makes a profit of 10 per 
cent ; who gains the most by the trade, and how much P 

Ans. The grocer gains $.445 -|- most 

58. In 1 yr. 4 mo. $311.50 amounted to $336.42, at simple 
interest ; what was the rate per cent P Ans. 6. 

59. Three persons engage to do a piece of work for $20 ; A and 
B estimate that they do | of it, A and C that they do } of it, and B 
and C that they do f of it ; according to this estimate, what part of the 
$20 should each man receive P Ans. A's, $llf ; B's, $5^ ; C's, $2f . 

60. Paid $375, at the rate of 21> per cent, for insurance on a 
cotton factory and the machinery ; lor what amount was the policy 
given P 

61. A merchant bought goods in Boston to the amount of $1000, 
and gave his note, dated Jan. 1, 1857, on interest after 3 months; 
six months after tiie note was given he paid $560, and 5 months 
after the first payment he paid $406 ; what was due Aug. 23, 1859 P 

Ans, $66.68. 

62. If f of A's money be equal to j- of B's, and fof B's be equal 
to f of C°s, and 4 of C's biB equal to } of D's, and I> has $45 more 
than C, how mucn has each ? j 5 ^' t^'^^ $ ^* ^^^ > 

^'**- 1 B, $336 ; D, $406. 
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63. A owed B $900, to be paid in 3 years ; but at the expiration 
of 9 months A agreed to pay $300 if B would wait long enough for 
the balance to compensate for the advance ; how long should B 
wait after the expiration of the 3 years P Ans, 13^ mo. 

64. A certain clerk receives 1^800 a year ; his expenses equal ^^ 
of what he saves ; how much of his salary does he save yearlyj^ 

65. A merchant sold cloth at $1 per yard, and made 10 per cent, 
profit ; what would have been his gain or loss had he sold it at $.87^ 
per yard ? Ana, Loss, 3f per cent. 

21A 

66. What is the cube of -"Y ^^- tt* 

i^ /.« 

67. What is the cube root of -— Ans. |. 

68. A miller is required to grind 100 bushels of provender worth 
50 cents a bushel, from oats worth 20 cents, com worth 35 cents, 
rye worth 60 cents, and wheat worth 70 cents per bushel ; how 
many bushels of each must he take ? 

69. A man owes $6480 to his creditors ; his debts are in arith- 
metical progression, the least being $40, and the greatest $500; 
required the number of creditors and the common difference between 
the debts. a o S^^ creditors. 

^*- \ $20 difference. 

70. Two ships sail from the same port ; one goes due north 128 
miles, and the other due east 72 miles ; how far are the ships from 
each other? Ans. 146.86-}- miles. 

. 71. K 10 pounds of cheese be equal in value to 7 pounds of 
butter, and 11 pounds of butter to 2 bushels of com, and 14 bushels 
of com to 8 bushels of rye, and 4 bushels of rye to 1 <cord«of wood ; 
how many pounds of cheese are equal in value to 10 cords of wood ? 

Ans, 550. 

72. A and B trade until the]^ gain 6 per cent, on their stock ; 
then ^ of A's gain is $18 ; now, if A's stock is to B's as f to ^, how 
much did each gain, and what was the original stock of each P 

. 5 ^'^ S^^i $^^ > stock, $750. 
uan*. ^g,g u $37.50; " $625. 

73. If 20 men, in 21 days, by working 10 hours a day, can dig a 
trench 30 ft long, 15 ft wide, and 12 ft. deep, when the ground is 
called 3 degrees of hardness, how many men, in 25 days, by work- 
ing 8 hours a day, can dig another trench 45 ft. long, 16 n. wide, 
and 18 ft. deep, when the ground is estimated at 5 degrees of 
hardness P Ans, 84. 

74. Wishing to know the height of a certain steeple, I measured 
the shadow of the same on a norizontal plane, 27^ feet ; I then 
erected a 10 feet pole on the same plane, and it cast a shadow of 2f 
feet ; what was the height of the steeple P At^, 103^ ft. 

75. A can do a piece of work in 3 days, B can do 3 times as 
much in 8 days, 'and C 5 times as much in 12 days; in what time 
can they all do the first piece of work P Ans. f da. 
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76. A person sold two farms for $1890 each ; for one he received 
25 per cent more than its true value, and for the other 25 per cent 
less than its true value ; did he gain or lose by the sale, and hov 
much? Atis. Lost $252. 

77. Three men paid $100 for a pasture ; A put in 9 horses, B 12 
cows Jbr twice as long a time, and C some sne^ 2^ times as long 
as B^ cows ; C paid one half the cost ; how many sheep had he, 
and how much did A and B each pay, provided 6 cows eat as much 
as 4 horses, and 10 sheep as much as 3 cows P C C had 25 sheep. 

Ans. < A paid $18. 
(B « $32. 

78. A man purchased goods for $10500, to be paid in three equal 
installments, without interest ; the first in 3 months, the second in 
4 months, the third in 8 months ; how much ready money will pay 
the debt, money being worth 7 per cent ? Ans. $10203.94 4~ • 

79. A fanner sold 50 fowls, consisting of geese and turkeys; for 
the geese he received $.75 apiece, and for the turkeys $1.25 apiece, 
and for the whole he received $52.50 ; how many were there of 
each ? Ans. 20 geese, 30 turkeys. 

80. There is an island 73 miles in circamference, and 3 footmen 
start together and travel around it in the same direction ; A goes 5 
miles an hour, B 8, and C 10 ; in what time will they all come 
together again if they travel 12 hours a day ? Ans- 6 da. 1 h. 

81. A, B and C are to share $100000 in the proportion of 4, }, 
and \t respectively ; but C dying, it is required to divide the wnofe 
sum proportionally between the other two ; how much is each one's 
share ? .^ 5 A's, $57142.854. .. 

^^' I B% $42857.14f 

82. A,^, and C have 135 sheep; A's plus B's are to B's plus 
Cs as 5 to 7, and C's minus B's to Cs plus B's as 1 to 7 ; how many 
has each ? Ans. A, 30 ; B, 45 ; C, 60. 

83. A man sold one hog, weighing 250 pounds, at 4 cents per 
pound ; a second, weighing 300 pounds, at 44 cents ; and a third, 
weighing 369 pounds, at 5 cents ; what was tne average price per 
pound for the whole ? Ans. 4f^ cents. ^ 

84. In a certain factory are employed men, women and boys ; 
the boys receive 3 cents an hour, the women 4, and the men 6 ; the 
boys work 8 hours a day, the women 9, and the men 12 ; die bovs 
receive $5 as often as the women $10, and for every $10 paid to the 
women, $24 are paid to the men ; how many men, women, and 
boys are there^the whole number b^ng 59 ? 

Ans. 24 men, 20 women, 15 boys. 

85. A fountain has 4 receiving pipes, A, B, C, and D ; A, B, and 
C will fill it in 6 hours, B, C, and D in 8 hours, C, D, and A in 10 
hours, and D, A, and B in 12 hours; it has also 4 discharging 
pipes, W, X, Y, and Z ; W, X, and Y will empty it in 6 hours, X, Y, 
and Z in 5 hours, Y, Z, and W in 4 hours, and Z, W, and X in 3 
hours ; sup])ose the pipes all open, and the fountain full, in what 
time would it be emptied? Ans, 6^ h. 
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86. How many building lots, each 75 feet by 125 feet, can be 
made from 1 A. 1 R. 6 P. 18^ sq. yd. ? Jns, 6. 

87. A man bought a house, and agreed to pay for it $1 on the 
first day of January, $2 on the first day of February, $4 on the 
first day March, and so on, in geometrical progression, through 
the year ; what was the cost of the house, and what the average 
time of payment? . J $4095. * 

' I Average time, Nov. 1. 

88. A man sold a rectangular piece of ground, measuring 44 
chains 32 links long by 36 chains wide; how many acres did it 
contain ? Ans. 169 A. 2 R. 8.32 P. 

89. What number is that which being increased by its half, its 
third, and 18 more, will be doubled ? Ans. 108. 

90. A merchant has 200 lb. of tea, worth $.62^ per pound, which 
he will sell at $.56 per pound, provided the purchaser will pay in 
cofiee at 22 cents, whicn is worth 25 cents per pound ; does the 
merchant gain or lose by the sale of tiie tea, ana how much per 
cent. ? Ans. gained lA- per cent. 

91. A man owes a debt to be paid in 4 equal installments at 4, 
9, 12, and 20 months, respectively; discount being allowed at 5 per 
cent*, he finds that $750 ready money wiU pay the debt ; how much 
did he owe? Ans, $784.74 -|-. 

92. A and B traded upon equal capitals ; A gained a sum equal 
to ^ of his capital, and B a sum equal to ^ of his ; B's gain was 
$500 less than A's ; what was the capital of each ? Ans, $4000. 

&3. I purchase goods in bills as follows: June 4, 1859, $240.75 ; 
Aug. 9, 1859, $137.25; Aug. 29, 1859, $65.64; Sept 4, 1859, 
$230.36; Nov. 12, 1859, $36. If the merchant agree to allow 
credit of 6 mo. on each bill, when may I settle by paying the whole 
amount? Ans, Feb. 1, 1860. 

94. A young man inherited a fortune, \ of which he spent in 3 
months, and f of the remainder in 10 months, when he had only 
$2524 left ; how much had he at first ? Ans. $5889.33 +. 

95. A man bought a piece of land for $3000, agreeing to pay 7 
per cent, interest, and to pay principal and interest in 5 equal an- 
nual installments ; how much was tne annual payment ? 

Ans, $731.67-]-. 

96. A man held three notes, the first for $600, due July 7, 1859 ; 
the second for $530, due Oct. 4, 1859; and the third for $400, due 
Feb. 20, 1860 ; he made an equitable exchange of these with a 
speculator for two other notes, one of which was for $730, due Nov. 
15, 1859 ; what was the face of the other, and when due? 

. 5 Face, $800. 
^***- ) Due Aug. 29, 1859. 
97. I have three notes payable as follows : one for $200, due Jan. 1, 
1859, another for $360, due Sept 1, and another for $600, due April 20, 
I860; what is the average? Ans. Oct 8. 
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MENSTJRATION OF LINES AND SUPERFICIES. 

447. In taking the measure of any line, surface, or solid, we are 
always governed by some denomination, a unit of which is called the 
U7iit of Measure. Thus, if any lineal measure be estimated in feet, 
the unit of measure is 1 foot ; if in inches, the unit is 1 inch. If any 
superficial measure be estimated in feet, the unit of measure is 1 
square foot ; if in yards, the unit is 1 square yard. 

448« If any solid or cubic measure be estimated in feet, the 
unit of measure is 1 cubic foot ; if in yards, the unit is 1 cubic yard. 

449. The area of a figure is its superficial contents, or the 
surface included within any given lines, 

without regard to thickness. 

450. An Oblique Angle is an angle 
greater or less than a right angle ; thus, 
ABC and C B D are oblique angles. a 

CASE I. 

451. To find the area of a square or a rectangle. 

^ 452. A Square is a figure having four equal sides and four 
right angles. 

453. A Rectangle is a figure having four right angles, and 
its opposite sides equaL 

RxTLE. Multiply the length by ike breadth^ and <Ae product toiU 
be the square eontmts, 

EXAMPLES FOR PRACTICE. 

1. How many square inches in a board 3 feet long and 20 inches 
wide? Ans. 720. 

2. A man bought a farm 198 rods long and 150 rods wide, and 
agreed to give $32 an acre ; how much did the form cost him ? 

Ans, $5940. 

3. A certain rectangular piece of land measures 1000 links by 
100 ; how many acres does it contain P Ans. 1. 

CASE 11. 

454* To find the area of a rhombus or a rhomboid. 

45 5« A Bhombufl is a figure having four equal sides and four 
oblique angles. 

456. A Bhomboid is a ^^uie having its opposite sides equal 
and parallel, and its angles obhque. 

Note. The square, rectangle, rhombus, and rhomboid, haviag their op- 
posite sides parallel, are called by the general name, parallelogram. 

It is proved in geometry that any parallelogram is equal to a rec- 
tangle of the same length and width ; hence the 
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Rule. Muttiply the length by the shortest or perpmAiculaT dis- 
tance between two opposite sides. 

EXAMPLES FOR PRACTICE. 

1. A meadow in the form of a rhomboid is 20 chains long, and 
the shortest distance between its longest sides is 12 chains ; how 
many days of 10 hours each will it take a man to mow the grass on 
this meadow, at the rate of 1 square rod a minute ? Ans, 6 da. 4 h. 

2. The side of a plat in the form of a rhombus is 15 feet, and a 
perpendicular drawn from one oblique angle to the side opposite, 
will meet this side 9 feet from the adjacent angle ; what is the area 
of the plat P Ans. 180 sq. fL 

CASE III. 

451. To find the area of a trapezoid. 

4«S8« A Trapezoid is a figure having pT 

four sides, of which two are paralleL \/ 

The mean length of a trapezoid is one ! 

half the sum of the parallel sides j hence the Zl 




E.ULE. Mvltiply one half the sum of the paraUeL sides by the per- 
pendicular distance between them. 

EXAMPLES FOR PRACTICE. 

1. What are the square contents of a board 12 feet long, 16 
inches wide at one end, and 9 at the other ? Ans. 12^ sq. ft. 

2. What is the area of a board 8 feet long, 16 inches wide at 
each end, and 8 in the middle P Ans. 8 sq. ft. 

3. One side of a field is 40 chains long, the side parallel to it is 
22 chains, and the perpendicular distance between these two sides 
is 25 chains ; how many acres in the field P Ans. 77 A. 5 sq. ch« 

CASE IV. 

4«S9« To find the area of a triangle. 

■ 460. The Base of a triangle is the side on which it is supposed 
to stand. 

461. The Altitade of a triangle is the perpendicular distance 
from the angle opposite the base to the base, or to the base produced 
or extended. 

462. A Triangle is one half of a parallelogram of the same 
base and altitude ; nence the 

Rule. Multiply one half the base by the altitude, or one half the 
altitude by the base. Or, Multiply the base by the altitude^ and 
divide the product by 2. 

EXAMPLES FOR PRACTICE. 

1. How many square yards in a triangle whose base is 148 feet, 
and perpendicular 45 feet P Ans. 370 yds. 
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2. The gable ends of a bam are each 28 feet wide, and the per- 
pendicular height of the ridge above the eaves is 7 feet ; how many 
feet of boards wiU be required to board up both gables ? 

Ans. 196 feet. 

CASE V. 

463« To find the circumference or the diameter of a circle. 

464« A Circle is a figure bounded by one 
uniform curved line. 

465. The Circumference of a circle is the 
curved line bounding it. 

466. The Biameter of a cirde is a straight 
line passing through the center, and termina- 
ting m tJie circumference. 

It is proved in geometry that in every circle the ratio between the 
diameter and the circumference is 3.1416 -}- • Hence the 

BuLE. L To find the circumference. — MiUtiply the diameter 
hy 3.1416. 
IL To find the diameter. — MuUiply tTie circumference by .3183. 

EXAMPLES FOB PRACTICE. 

1. What length of tire will it take to band a carriage wheel 5 
feet in diameter ? Ans. 15 ft. 8.4 -|- in. 

2. What is the circumference of a circular lake 721 rods in 
diameter ? Ans, 7 mi. 25 rds. 1.54 -\- ft. 

3. What is the diameter of a circle 33 yards in circumference P 

Ans. 10.5 4- yards. 

CASE TI. 

467. To find the area of a circle. 

From the principles of geometry is derived the following 

Rule. L When both diameter and circumference are given ; — 
Multiply the diameter by the circumference^ and divide ike product 
by4i. 

n. When the diameter is given; — Multiply ike square of ike 
diameter by .7854. 

III. When the circumference is given j — Multiply tke square of 
ike circumference by .07958. 

EXAMPLES FOR PRACTICE. 

1. The diameter of a circle is 113, and the circumference 355 ; 
what is the area P Ans. 10028.75. 

2. What is the diameter of a circular island containing 1 square 
mile of land ? Ans. 1 mi. 41 rd. 1.3 -f- ft. 

3. A man has a circular garden requiring 84 rods of fencing to 
iacio&Q it ; how much land in the garden ? Ans. 3 A. 81.5+ P. 
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MENSURATION OF SOLIDS. 

46§« A Solid or Body is a magnitude which has length, 
breadth, and thickness. 

CASE I. 

469. To find the cubic contents of a prism, 
cube, or cylinder. 

4Y0« A Prism is a solid whose bases or ends 
are any similar, equal, and parallel plane figures, 
and whose sides are parallelograms. 



471. A Cylinder is a body whose bases 
or ends are equal and parallel circles, and 
whose side is a uniform curved surface. 



472« The Altitude of a prism, cube, or cylinder, is the perpen- 
dicular distance between the two bases ; it is the length of the body. 

To estimate the solid contents of any one of the bodies defined 
under this case 

Rule. Multiply the area of the base hy the altitude. 

EXAMPLES FOR PRACTICE. 

1. The side of a cubic block measures 8 inches ; how many cubic 
inches does it contain ? Ana, 512. 

2. The end of a prism 20 feet long is a right-angled triangle, the 
two shorter sides of which measure 9 and 12 inches ; what are the 
cubic contents of the prism ? Ans, 7^ cu. ft. 

3. A stick of timber is 25 ft. 3 in. long, 1 ft. 8 in. wide, and 18 in. 
thick ; how much will it come to at 8 cents per cubic foot ? 

Ans, $5.05. 

4. A cistern is 5J feet in diameter, and 8 feet deep ; how many 
standard wine gallons will it contain ? Ans. 1421.7984 gal. 

Notes. 1. The mean or average diameter of a barrel or cask may be 
found by adding to the head diameter ^ or, if the staves be but little curv- 
ing, A- of the difference between the head and bung diameters. The cask 
will then be reduced to a cylinder, and its contents found by the above rule. 

2. The process of estimating the capacity of barrels or casks is called 
gauging, 

5. The head diameter of a cask is 22 inches, the bung diameter 
28 inches, and the length 31 inches ; how many wine gallons will it 
contain? Ans. 71.2504. 

6. The head diameter of a cask is 30 inches, the bung diameter 
35 inches, and the length 40 inches ; what is its capacity ? 
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dTS. To find the cubic contenla of a pynunid 
or a cone. 

474. A Pynmid ia a solid whoae bate is any / 
plane figure, and nhose sides are triangles tenninat^ 
mg in a point at the top. (/ 



4TS, A Cone, 

and whose side i _ ^^ 

point at the top. ^HL 

Rule. MuUipty the area of the bene by | of .the ^KL 

aUituiU. ^^Hm 

EXAUFLES FOB PRACTICE. ^^^^^ 

1. What are the solid contents of a pyramid 15 feet square at 
the base and 40 feet high ? Ang. 300 cu. ft 

2. A pyramid has a triangular base, each side of which is 30 
inches, and the altitude of the pyramid is 4 feet ; what are the cubic 
contenta ? Atis. 3.6 + cu. it 

3. The base of a cone is T feet in diameter, and the altitude 16 
feet 9 inches ; what are the solid contents ? Ana. 214.87 -|-cu. ft 

4. A heap of grain, in the form of a cone, is 4 feet bi^h, and 
measures 15 ibet round the base ; how many bushels does it con- 
tain P Am. 19 bn. 6.9 -J- qt 

CASE III. 

4T6. To find the eurface or the solid contenta of a sphere. 
477. A Sphere or Globe is a solid bound- 




Rule. I. Tn find the surface ; — MvUiply the 
tquareof the diameter by 3.1416. 

II. Id find the solid contents ; — MuUtply Ote 
cube of the diameter by .5236. 

EXAMPLES FOR PRACTICE. 

n the Bur&ce of a globe 15 inches 
Aji3. 706.86. 

2. The diameter of a sphere is 1 8 inches ; what is its solidity f 

3. What is the solidity of a ball that can just be put into a cylm- 
drical cup 5 inches in diameter and 5 inches deep? 

Am. 65.45 cu. in. 
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